

i when warplanes were “flaming 
coffins,” when a bullet in the fuel tank brought destruction— which 
accounted for 75 per cent of all aircraft downed in World War I. 


Goodyear pioneered the reduction of this hazard when, in 1920, 
it perfected the first successful bullet-sealing tank— using a thick 
wrapping of soft, expandable rubber around the tank to seal bullet 
holes. Goodyear research has progressed far beyond this bulky 
beginning that has meant so much to the safety of planes and 
pilots alike. 



A/OH/ fuel tanks by Goodyear are not only 
bullet-sealing, but light in weight and crash-resistant. 
Goodyear research has produced improved materials for the 
tanks themselves, and synthetic rubbers and compounds 
which not only seal bullet holes instantly— but have the 
necessary resistance to the “slosh” and deteriorating effects 
of aromatic fuels as well. 


These tanks are being made to fit most any available space, 
and consistently pass rigid military tests for sealing holes 
as large as those resulting from 20 mm. gunfire, without 
dangerous gasoline leakage. 

A complete line of fuel cells, including non-self'sealing 
types, is one of the many lines made by Goodyear 
Aviation Products Division— an organization which has 
been contributing to aviation progress since 1909. 

Goodyear, Aviation Products Division 
Akron 16, Ohio or Los Angeles 54, California 


MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, WHEELS AND BRAKES THAN ON ANY OTHER KIND 

We think you'll like "THE GREATEST STORY EVER TOLD" ~ every Sunday- ABC Radio Network-THE GOODYEAR TELEV/S/ON PLAYHOUSE-every other Svnday-NBC TV Ne/wofk 
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TESTED 1 m zenith 


:D FIBERGIAS LAMINATES 


Ice forming on rodomes has long been an obstacle to 
moximum radar operating efficiency. Now 
ZENITH'S new ANTI-ICE RAOOME gives positive 
protection agoinsl the formation of ice. 

Ice is prevented by heated air from the manifold 
circulating through possages in the shell of the 

rodome itself, ZENITH solves this problem 
through the wonders of Reinforced FIberglos 
laminates molded to exacting specificollons. 

If you have a radome icing problem— or any 
other shot Reinforced Plastics can solve — contact 
ZENITH PLASTICS CO., GARDENA, CALIFORNIA 
... the leader in Reinforced Plostic research, 
development and manufacture. 


ZENITH PLASTICS CO. 
Gardena, Californio 
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IGENERATQR- 


Smallest, 


most compact 
AC generator 
ever built! 


Tbe induction generator 
What is new U the skill of AiResearch 
engineersin developing an ACgenera- 
tor so small ... so light . . . oiirf so effi- 
cient that it can be airborne! 

Designed for use in missiles and 
airplanes, this new AiResearch AC 
generator is the only one of its kind 
now in quantity production. Simple 
and rugged in construction, it can be 
stored for 5 years. Thus it can replace 


%ulky, heavy, shorl-lived batteries. 
Following are some of the charac- 
teristics of the new AiResearch AC 
generator; compact: 4M lbs., 800 
walls, 115/200 volts, 3 phase, 400 
cycles; rccced; will wilhsland 50 g 
shock and 40 g acceleration by actual 
lest; NO ALTITUDE PROBLEM: no 

brushes — tested to 50,000 feet; 

SIMPLE; designed for mass produc- 
tion— no critical nickel or cobalt; 


MINIMUM .AUXILIARY EQUIPMENT: needs 
only simple capacitor — no compli- 
cated voltage regulator or DC exciter. 

Once again this unit demonstrates 
the aliility of AiResearch engineers to 
design and manufacture small, light 
weight, precision equipment vital to 
high-speed, high-altitude flight, 
rould you like to leork leith ut? Quali- 



A DIVISION OF THE GARRETT CORPORATION 


lOS ANGELES 45. CALIFORNIA • PHOENIX, ARIZONA 




let airliners! 




PARKER O-RiNGS help pumps 
set endurance record 


THIS IS IT 



Vickers reversible flow 3,000 PSI hydraulic pumps, equipped 
uith PARKER 0-rings, recently operated 301,578 pump hours 
nitlinut iiiaKunction for a 12-montb period at one airline. 

This notewortliy performance — in all sorts of weather — 
demonstrates the leakproof, long serviee qualities of PARKER 
0-riiigs . . . precision-molded from superior synthetic rubber 
compounds. Important, too, they provide simplified as well 
os efficient sealing. Design involves only a small groove to 
retain the ring. Thev arc cronomical to use, easy to replace, 

PARKER is the one source for all standard 0-rings for fuel, 

0-iings. Ask your PARKER Distributor for Catalog 5100, or 
write The P.kRKER Appliance Company, 17325 Euclid 
Avenue, Cleveland 12, Ohio. 
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Modern aircraft design demands not only the ultimate in 
aerodynamics but comparable ingenuity and reliability in 
instrumentation and control components. 

Contributing vitally to the substance of safety and dependability of 
many of today’s most advanced production and developmental aircraft, 
our automatic control components and instruments are the result of 
continuous research, design and engineering tests tliat eliminate 
ail compromise toith per/ormaiice. 


Whether your design problems are concerned with turbojet engine 
control systems or such essential components as pressure switches, 
electronic amplifiers or hydraulic valves . . . you can depend upon 
our engineering ability, experience and manufacturing facilities to 
meet your most exacting requirements. At no obligation whatsoever, 
we extend an invitation to consult with our aircraft engineering specialists. 


MANNING, MAXWELL & MOORE, INC. 

^«wiu j AIRCRAFT PRODUCTS DIVISION . STRATFORD, CONN. 

OUR AIRCRAFT PRODUCTS INCLUDE; TURBOJET ENGINE TEMPERATURE CONTROL AMPLIFIERS • ELECTRONIC AMPLIFIERS 
l lirM]] « PRESSURE SWITCHES FOR ROCKETS, JET ENGINE ANB AIRFRAME APPLICATIONS • PRESSURE GAUGES 
, ) THERMOCOUPLES • HYDRAULIC VALVES • JET ENGINE AFTERBURNER CONTROL SYSTEMS, 




Remington Rand Methods News 


Three ways to untangle snarls 
in your production scheduling 


Titko llie case of a plaiil where snarls 
de\elo|)e<i about a year after it had been 
imiclernized. Suddenly orders liaeked up 
ill the shop. Some inacliines had a big 
liaeklog wliile otliers were idle. Protluc- 
liiiii control methods were nut of mesh 
somcwliere. But where? The protiuctioii 
men were stymied when it eame to over- 
hauling the record-keeping methods. 

Plaiil official.s decided to call in 
Rcmingloii Rand for profc.s.sioiial coun- 
sel. A preliminary .study showed the 
problem went iniieli further than 
maeliiiio-load scliediiliiig. So mir man- 
agcim'iil engineers were antliorizcd to 
dig <lec|x-r. 

In their final report, these engineers 
pioposcd simple answers to each prob- 
icin uncovcied - all coorrliiiated into a 
revi.sed control .system that soon elim- 
inated snarls In machine hradiiig. In 
fact, within three years this system wils 
processing a doubled plant onlput with 
same smooth-working efficiency. 

Let ns give you the fidl case history 
of this plant’s experience with fitt outside 
licwpoinl to help simplify control 
methods. Ask for folder ril-724. 

Or take the t-ase of the big production 
.snarl caused by a small part — because 
it is the w'rong part. Poor description of 
parts causes all kinds of plant headache.s; 
assembly delays, duplicate stocks, high 
paperwork co.sts. 

But the remedy is simple nnd .sure; 


ItKCOKD.S I.OST. Here the loss of 
$10,000 in ilUint im<l rqiii|iiiiem was 
rovereil bv insurance. But the uninsured 
records of all orders in produrlion we^ 

die-Hi rccunls. Snell a fire always conies 
when IrasI ex[iee(cd. The loss in records 

woiihl lia|)|ieii lo your in-process papers? 


idcntily and classify each item properly, 
so it can always lie referred to bv exact 
number. Recoding your p.irls and ma- 
terials may cost less than you expect. 
0\u* engineers have built up a special 
library of .standard iiomenchiture and 
numbering systems which can be readily 
adapted to \'our coding problems. For 
details, sec BSD-10. 

.Another case i.s the production snarl 
caused by out-of-date control figiire.s. 
When your clerks are not able to keep 
all reeord.s eiirreiit. it’s time for you to 
l(M)k into neiv wavs of producing the 
figures. Many firms use our piinelied- 
card record services to get figures faster, 
at lower cost, for materials control, 
machine loading, costing, etc. See BSD-fi. 


GET A PRIVATE SHOWING 
OF NEW SOUND SLIDEFIUM 
ON PRODUCTION CONTROL 

It will be 23 miniiUs well s|U-nt for 
vmir k<-v I'.'cccutivcs who «ct to see 
this brand new film on I'f^cicnt co- 
ordination of men, machines and 
niiilcrials. Shows yon practical 
methods for speeding :i new sclud- 
ule into actioil production, holding 
down the materials inventory’, spot- 
ting the Iwittlenecks before they 
h.ippen, and adjusting a sc'hethile to 
new conditions. Check cunpon be- 
low fur showing atyourconvenienee, 


RF.CORDS KOLNI). Ileiv. on the morn- 
ing uflrr a riie-limiv jiIhiiI lire, all vital 
n|icraling rccorrls were foimtl intarl. 
Thougli other files were eom|iletely dc- 

eolirlition. Heminglon ftami Safe-Files 
Jiroiitled insulated (irolcetiun nl the 
/loiitl of use/ This cerlilicil prulcrlion is 
also aMiilahle in Safe-Desks uiid Safe- 
(aihinets. See ueluul ease history RG-532. 



A new tool crib system 
won’t cost you a penny! 

A ru.sli request comes in for a tool. If 
the tool is not there, work must be re- 
scheduled. Thai's when you need tool- 
erih euiilrol that really works. 

In plant after plant, a small invest- 
ment for a lOOfi system has shown a 
big profit in; 1) assured availability of 
tools to meet production schedule needs; 

2) numerous tangible savings on tool 
inventory, purchasing, repair, and losses; 

3) reduceti tool crib personnel. 

Ves, it’s aetiiidly ea.sier, t;ikes less 
work, to maintain coiiijilele control over 
tools than to rely on outmoded or make- 
shift routines. A Beniinglon Band tool 
crib system keeps pa[5erwork at an abso- 
lute minimum . . - simplifies filing and 
finding of records Iw tool and by worker 
- . - gives your toof .siijiply status in ;i 
visiJth picture bv item. 

It will pay yon to study tool control 
forms and procedures now used in 
hundreds of plants, easily :idaptable to 
your special plant needs. Ask for 
methods folder KD-ri41, 



Msns|ement Controls Reference library 
Reem I7SS, 315 Fourth Ave.. New York 10 


Please circle the lileraliirc you desire: 
CH.72-4 nSD-IO BSD-f> 

RG-552 KD-fi41 
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“eclipse-pioneer 

Dedicated to the design 
and manufacture of products for 
the Precision Industries 


Remelw IndlettHng 
Syuems Fon 
Fuel Row 
Fuel Pressure 
Hydraulic Pressure 
liquid level 
Manifold Pressure 
Oil Pressure 


POWER SUPPLY EQUIPMENT 


Fault Protection Systems 
line Relays 

Overvoltage Protectors 
Voltage Booster Dynamolors 
Voltage Regulators 


Fuel Flaw Talolizing Syilems 
Electric Tachometer Sycletne 
Warning Units 
In-Flight Refueling Systems 


Airspeed Indicators 
Vertical Gyro Indicators 
Directional Gyros 
Duol Radio and Magnetic 
Compost Indicotofs 
Gyro Rux Gote* Compasses 
Mognetic Compasses 
Rate of QImb Indicotors 


Dectronic and Mechonical 
De-Icer System Timers 
Oil Separolors 


Automatic Engine Power Controli 
Actuators 

DiPerentlal Pressure Switches 
Gear Boxes 
Flexible Drive Shafts 
Air Turbine Driven Accessories 

PRECISION COMPONENTS 
FOR SERVOMECHANISM 
AND COMPUTING EQUIPMENT 
Autosyn Synchros 

(Transmillers, Receivers, 
Oilferenliols, Control Trans- 
formers and Resolvers) 
Amplifiers 
Low Inertia Motors 
Servo Motors and Systems 

Rote Generators 
Stabilization Equipment 
Remote Indicating Systems 


Sand, Permanent Mold, and Die 
' Castings of Magnesium and 
Aluminum far 0 wide variety 
of Aircraft ond Industrial Ap- 
plicotlons, Non-Ferrous Preci- 
sion Plaster Mold Castings. 


ECLIPSE-PIONEER DIWSJON OF 

TETEReoRO. NEW JERSEY 
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The AJ Series! 

■ .t,.TlJSY lO-turn Heli pols^ 
with BIG performance^ 


All units lifivc these iniportaiU features . , , 


j Now available 
versions 




HieH PRECISION-CIRCUIT SIMPLICITY: On nnd •impin-fcuill to clot tsleiancat w!tk 



Advanced Construclioii 


For light weight, unusual compactness, high accuracy and resolution, coupled 
with utmost tellabUity, investigate the AJ series . . . 

kAl] types have bearings at each end of the shaft to assure precise alignment 
and linearity at all times. 

^ Either single or double shaft extensions can be provided to meet individual 
ireeds... also, ball or sleeve bearings, special shaft lengths, flats, screwdriver 

kBy means of a unique Hellpot welding technique, tap connections can be 
made to only^Ns turn of^ the resistance winding, and can be provided at 

^New improved terminals are rigidly anchored in place to prevent twisting 
and^ coll ^allures due to^fati^e. These anchor-locked terminals are used 

Meet Rigid flellpiit Standards 

Hellpot — world’s largest manufacturer of precision potentiometers — 
has built an enviable reputation for its high design and construction stand- 
ards, and the AJ models meet these standards in every way. 

The resistance elements are made of precision-drawn alloys, accurately 
wound by special machines on a heat-dlssipatlng copper core. 

Each coU is individually tested, then permanently anchored in grooves 
precision-machined into the ease. Slider contacts are of long-lived Pallney 

alloy for low contact resistance and low thermal e.mi and all terminals 

are silver plated and insulated from ground to pass 1,000 volt breakdown test. 

In »p!l* of lighi weigh! end eompoel design, oil AJ models ore built Ihroughout 



THE nGlipOt CORPORATION 



n 




Smallest arid Lightest! 



..with outstanding STABILITY and RELIABILITY 
for opplicotion in radar, missile control, and 
similor guided systems! 



AMP CAPITRON* Copacitors and Pulse Forming Networks ore 
porticulofly suited for radar ond guided systems not only because 
of their remorkoble size and weight choracteristics, but olso be- 
cause of their outstanding stability and reliobilily in operation. 
AMP Pulse Forming Networks are fabricoted with AMPLIFILM,” a 
startling new synthetic dielectric, chemicolly similar to mica, which 
imparts its unique combination of extremely high dielectric strength, 
stability over wide temperature ranges, low power factor, ond 
good dielectric constant to these products. 

For this reason CAPITRON* High Voltage Copocitors ond Pulse 
Forming Networks ore designed and fabricated for either A-C or 
D-C use in applications where the mechanicol, electricol or thermal 
requirements are such that standard or cotalog copacitors mode 
with mica, paper or plastic dielectrics would be inadequate. These 
Capacitors and Networks are not made in o standard line of 
types or models. 

They are designed in each instonce for the specific requirements 
as to size, shape, working or testvoltoge, copacitonce, life or other 
operating conditions of the equipment in which they are to be used. 
Inquiries ore invited. 




up fa 70% size and 
weight reduction 


wide temperature 


close capacity 
tolerance 


' highest known leakage 


' lew absorption 


- meets jan-<-2S <3) specs. 



dimensional flexibility 


AIRCRAFT-MARINE PRODUCTS^ INC. 
CHEMICALS AND DIELECTRICS DIVISION 
2100 Paxton Street, Harrisburg, Pa. 



ADELE 


introl is the 
vital element 




Adel research, design, engineering and production are being 
applied to automatic as well as manual control problems of 
aircraft. 

Adel is a vetetan in the manufacture of Aircraft Hydraulic 
and Pneumatic Control Equipment, Heater, Anti-Idng and 
Fuel System Equipment and Engine Accessories. 

Adel’s long experience, together with the highest quality 
standards, is responsible for the fact that aircraft the world over 
depend on Adel components tor safe, efficient performance. 


Unifonn protection . . . Uniform safety . . . 
Uniform tfepcnifahility . . .With Adel 


CALIFORNIA 


>JGTON, WEST VIRGINIA 





Elastic Stop Nuts speed assembly 
and provide vibration-proof 
fastenings for every American 
aircraft now being built. 



ELASTIC STOP NUT CORPORATION 
OF AMERICA 

Dept. N29-32S, 2330 Vauxtinlt Rd., Unlen, N. i. 


CFnIv ESIVA manttfaOui 


romplrie line of ail Ivpes and itxe* of «eif-locfciitM fa«(OMer«. 




Metal Products Division • Jet Engine Components • Exhaust Systems- Racket Assemblies 


RYAN AERONAUTICAL COMPANY • LINDBERGH FIELD • SAN DIEGO, CALIF, 



Concentric Design Assures. •• 

smoof/i operation . . . uniform flow 

• High efficiency and uniform flow at altitudes up to 60.000 feet 
are yours with a Sundsttand '’Rota-Roll” pumping unit. One unit 
can provide a number of pumping elements for lubrication, trans- 
fer, scavenging, or other special applications. The compactness of 
the ''Rota-Roll" concentric design, plus its favorable high speed 
characteristics, make it possible to accommodate multiple pumping 
units within extremely limited space. Units shown here are now 
being used or tested by engine manufacturers. A custom-designed 
unit with capacity required for yo«r needs can be developed through 
Sundstrand's rtliuble research, txprrt engineering, and precision pro- 
duction. May we work with you? 

SUNDSTRAND 
AIRCRAFT 
HYDRAULICS 

SUNDSTRAND MACHINE TOOl CO. 
HYDRAULIC DIVISION, ROCKFORD. 111. 


AND INDUSTRIAl HYDRAULIC TRANSMISSIONS. RUMfS. MOTORS AND VAIVIS • Oil BUtNIR RUMFS • AIR SANDERS 
LATHES . MIlllNS, BROACHING AND SFICIAL MACHINES • BROACHING TOOLS • MAGNETIC CHUCKS 







Texas Instruments 


COUKTOI CHAUCTEtlSTICS 
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ACTUAL SIZE 


COLLKTOt CUHENT-HlUAMPfUi 

•k Point contact transistors 
Type 100 and 101 ready for 
immediate delivery, -k Junc- 
tion transistors will be avail- 
able in developmental quan- 
tities in May. -k Be sure to 
watch for announcement 
concerning new semi-con- 
ductors later this year. 


TEXAS INSTRUMENTS 


6000 LEMMON AVENUE 


DALLAS 9. TEXAS 


TURBO COMPOUND TIME 


. . . wih 60-80 Passengers 



the performance of 


CURTISS-WRIGHT TURBO COMPOUND Engines 

will provide faster, more economical, long-range 
Air Transportation to all parts of the world 

I — CU RTI SS'WRj G 







FOR 

THE 

yrOHLO’S 


MHRL£IHES.. 


simply liie teamwork of 

the Armed Forces, plane designers and builders, 
component and parts manufacturers, materials suppliers. 
This is quite a team, and as long as it continues to function 
as it has, America will continue to build — and fly — the 
world's best airplanes. 

Air Associates is proud to be a member of this team 
serving aviation in these phases — 

AMCKAfI PRODUCTS - Unusually flexible engineering 
and manufacturing facilities for producing a wide variety 

aircraft equipment. 

EUCTRONfC fQUIPMCNr -Design and fabrication of complete 
electronic controls, communication receivers and transmitters, 
including ultra-bigh-frequency units, varying from subminialure 
handsels to assemblies weighing more than 1,000 pounds. 


AVIATION supplies - Merchandising and distribution of 
more than 2,000 different kinds of aviation materials 
and suppbes made by leading manufacturers. 

We’ve been a major part of the aviation industry for over 
25 years, and we expect to continue and improve this record. 
Air Associates, Incorporated, Telerboro, New Jersey, 




Manufoelurers and Distribufors of Aviation Molerhis ond Equipmi 


SSOCMATFS 
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It takes a lot of faith for a fledgling to make 
its first flight, and it’s a momentous occasion 



lines, landing gear, engine mounts, and other 
applications. Strength-without-weight, uni- 
form high quality, ease of machining, and 
exactness in forming and fabricating, are 
major reasons for its preference throughout 
the aviation industry. 

Your own requirements can be best served 
it you specify Ostuco. Contact the nearest 
Sales Office or write us for a new informa- 
tive catalog, “Ostuco Tubing," and our latest 
A-2 Handbook. 




FINISHES 










COLLINS INTEGRATED FLIGHT SYSTEM 
AND NAVIGATION COMPUTER 


17M 360-CHANNEL VHF AIRBORNE TRANSMITTER - 

Introducing another Collins qiialit}' product in the aviation 
field: 17M VHF Transmitter. Full 360 channels in the fre- 
quency’ range of 118.0-135.9 megacycles. 50 watt power out- 
put with phone emission. Meets ARINC Spec, #520. 

SIX 360-CHANNEL VHF AIRBORNE COMMUNICATIONS 
RECEIVER — Companion to 17M Transmitter. Complete new 
design to meet ARINC Spec. #520 for 50 kc bandwidth. 
Same famous Collins fingertip remote control circuitry as 
used for 51R receiver and adopted as standard by airborne 
equipment industry. The Collins 5tX has the sensitivity, 
selectivity and spurious response rejection characteristics 
required for flight and airport traffic control. 


SIR-3 AIRBORNE NAVIGATION RECEIVER - Here is the 
receiver that fulfills the navigation and communication te» 
ceiving requirements of all tj pes of military, commercial, and 
private aircraft using the 108 to 136 megacycle band. (The 
51R-3 provides for omnirange, localizer for instrument land- 
ing and communication reception.) Channel selector for the 
equipment is arranged to accommodate the addition of a 
glide slope receiver and distance measuring equipment. Thus, 
choice of appropriate localizer and glide slope channels is 
afforded from a single control unit. The 51R-3 Receiver is 
engineered to provide the ultimate in accuracy and depend- 
ability in all n pes of aircraft. 


17L-3 180-CHANNEL VHF AIRBORNE TRANSMITTER - 

frequency range is 118.0 to 135.9 megacycles, and all 180 
channels are easily selected on a simple, positive remote con- 
trol system. Power output is conservatively rated at 8 watts. 
Hundreds of these dependable transmitters are now furnish- 
ing consistently reliable service. 

17L-4 360-CHANNEL VHF AIRBORNE TRANSMITTER - 

Transmitting facilities are provided on all channels reserved 
for aircraft communication in the VHF band. Fase of opera- 
tion and dependability are the same as the Collins 17L-3, 
but power output is increased to approximately 25 svatts 
and 50 kc channel spacing is provided. 


INTEGRATED FLIGHT SYSTEM - Simplifies ILS approaches 
by presenting precisely computed steering information in 
conjunction with simplified pictorial type instruments. In- 
strumentation also simplifies enroute navigation. 
NAVIGATION COMPUTER - The Collins NC-IOl Naviga- 
tion System provides the pilot continuous position informa- 
tion. Required data is fed into the electronic computer on a 
previously prepared punch card. Punch card then activates 
the Computer, giving the pilot a continuous fix measured in 
miles from his destination along a chosen course. 


a COLLINS report on electronic developments in 

AVIATION RADIO EOUIPMENT 


COLLINS PRECISION TEST EQUIPMENT 

47BB GLIDE SLOPE SIGNAL GENERATOR - This u 
provides crystal controlled lest signals for bench. test! 
Glide Slope Receivers in the band 329.3 to 335.0 me. 


NEW AVIATION AIDS IN PRODUCTION 

5IZ-1 MARKER BEACON RECEIVER - Collins Marker 
Beacon Receiver is completely dependable, highly selective 
and free from spurious response. Operates lights with 



OTHER PROVEN PRODUCTS FROM COLLINS 
ELECTRONIC RESEARCH 
6I8S 144-CHANNEL HF TRANSCEIVER - Airline 
transmitting-receiving equipment with 100 watt power 
output on 144 crystal controlled channels. Automatically 
tuned elements insure maximum flexibility and high 
power output. 

18S-4 10-CHANNEL - 20-FREQUENCY TRANS- 
CEIVER — Transmitter-receiver for commercial or 
executive aircraft. Frequency range of 2.0 to 18,5 mega- 
cycles. One hundred ■watt power output. 

180L-2 AUTOMATIC ANTENNA TUNING UNIT - 
Automatically matches 18S or 6I8S output to aircraft 


478C IFS TEST EQUIPMENT - Bench tester for Collins 
IFS Computet, automatic pilots and other flight director 
equipments. 

479T-2 SIGNAL GENERATOR - This is precise lamp- 
tesc equipment for airborne VOR localizer and glide 

479S-3 AUDIO SIGNAL GENERATOR - Generator is 
used in precision bench testing omni-range, localizer and 
glide slope receivers. Output signals for VOR. localizer, 
and glide slope audio circuit investigations are provided. 


*51V-2 GLIDE SLOPE RECEIVER - The 51V-2 is designed 
for reception of 90/150 cps lone modulated glide slope 
signals on any of the twenty channels in the UHF range 
- of 329.3 to 335.0 megacycles. 


Collins designs and manufaeirrres a comphie line of radio 
comniHiiiea/ions equipnienl for the aeronaulical seriices. Your 
inquiries are uelcoine and u-e suggest you intesligale such 
new deretopmen/s as Collins TVOR and mkrowai-e for air- 
lines. Please specify the type of descriplii e literature desired. 







T^c/^/bn-mak ARO Two-Stage 
Automatic Continuous-Flow Oxygen Regu- 
lators meet a/Zaircraft requirements. Widely 
used . . . ARO-built to provide better per- 
formance, simplified servicing. 

All models are variants of a basic regu- 
lator, Model 10409, and will give specified 
performance on inlet pressures of 50-200 
p.s.i. These models cover all currently 
known installation requirements. Models 
can be furnished with output performance 


according to Civil Aeronautics or specifica- 
tion Type A-11. 

ARO has modern facilities and years of 
know-how in producing high-precision 
aircraft products. Adequate facilities for 
servicing oxygen equipment are as close as 
your nearest phone. Write or call . . . 
THE AKO (OUIPMCNT COKPOKATIOK, BRYAN, OHIO 
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OXYGEN REGULATORS 



in research, 
design and 
manufacturing 


For over a quarter of a century, Bcnilix 
has set the pace in meeting tlie ever 
changing ignition problems of the indus- 
try. It is perfectly obvious that solutions 
to this perpetual challenge of product 
improvement and application can only 
he found by an unceasing search fur 
advanced design, belter materials and 
more efficient manufacturing methods, 
IIow well Bendix has met this challenge 
is evidenced by the overwhelming 
endorsement the aviation industry lias 
given to Bendix ignition equipment. 
Wlicllicr llie requirement is for a better 
cleclricul connector or a complete new 
ignition system, tlic industry has come 
to look upon Bendix as the one source 
best qualified to meet every ignition 

llemembcr, the unmatched facilities of 
Bendix are yours to command from 
planning to finished product, 
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Inflatable air valves . . . modulating type fuel control valves . . . automatic blower over-run after shut-down . . . 

simpler-than-ever push button operation , . , interchangeability of components or complete units — 

these headline the brand new Janitrol S-600 heater packages, five of which heat the 

new C-II9H. The inflatable air valves shown at left represent the latest simplification of air intake 

control, and have proved themselves in the severest tests. Modulation of fuel supply is 

another important innovation: the system idles during petiods of low heat demand, thereby 

avoiding the sudden temperature changes which would normally be experienced with on-off cycling. 

Of particular interest to airframe builders is the completeness of the package, furnished ready to 
bolt in place, virtually ready to "plug in." Interchangeability not only strean>Iines the installation work, 
but in addition, provides a new operational simplicity factor. 

This newsworthy heater is backed by Janitrol's 36-yeat fund of experience, which can be placed at 
your service the moment you call in your Janitrol representative. 
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Janitrol 




SION, SURFACE COMBUST 
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Thanks to Weber airgincering ingenuity a “family of crew 
seats" was planned and produced to meet the requirements. 
Built to CAA specification TSO-C-2S, designed for 6C. 
with adjustment for specific use, fitting floor grid patterns 
of various aircraft, these smart, attractive and durable scats, 
made of weided aluminum tubing and magnesium castings 
are beautifully finished of top-grain cowhide. Foam cushion- 
ing adds to their comfort. 

This is only one of many examples of Weber design-to- 
delivery service. Why not discuss your problem now? 


WEBER AIRCRAFT CORPORATION 

2830 Onlaiio Street • Burbank, Colli. • CHorleslon 6-5S 
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for military aircraft applications 



Immediately available to prime sup- 

aircraft equipment, the new RCA- 
203W1 DC Relay is designed for 
general use throughout the electrical 
systems of military aircraft. 

conditions, and in any mounting posi- 
tion. the RCA-203W1 will provide 
longevity of service under extremes 
of temperature, humidity, shock, vi- 
bration and voltage variations. Be- 


steel envelope which is evacuated and 
filled with moisture-free gas, the coil 

moisture, and corro^on. 

Its d-pote, double-throw construc- 
tion features palladium contacts rated 
to handle 2 amperes with a resistive 
load at 26.3 volts dc and i ampere 
with an inductive load at the same 
voltage. Contacts are arranged in a 
break-before-make sequence. 


dimeosions, terminal connections, 
operating information, and descrip- 
tive data on shock, vibration, and life 
tests, is yours for the asking. Just 
write RCA, Commercial Engineering, 
Section 69CR, Harrison, N. J. , , . or 
contact the nearest RCA field office. 

FIElt) OFPICESi (last) Hunboldi 5-3901), 
415 S. 5ih Sueei, Hsrriran, N. (Mldwast) 

Illioois. (West) Madison 9-367 1, 420 S. Ssa 
Pedro Si„ Los Angeles, California. 


RAD to CORPORATION of AMERICA 


£L£cr/tome comrom£mts 


HARRISON. M. J. 



O RDER wear-resistant 52100 tubing today. We 
ship it tomorrow from our mill stock of one 
hundred and one sizes! 

A high-carbon chrome steel, 52100 manufactured 
by the Timken Company, is through-hardening in 
moderate sections and can often be used in place 
of more expensive steels. 

It can be heat treated to file hardness and tempered 
back to any desired point. And it’s available in sizes 
from 1" to lO'A" O.D., to fill many of your hollow 
parts need.s: aircraft parts, ball bearing races, pump 


parts and plungers,coIlets, bushings, spindles. grind- 
ing machine parts and precision instrument parts. 

As America’s first producer of 52100 tubing, the 
Timken Company has unequalled experience that 
results in uniform high quality from tube to tube 
and order to order, Rigid quality control checks 
every step of production. 

For immediate delivery of your less-than-mill- 
quantity orders, write, wire or call The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: "TIMROSCO". 



SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 


NEWS DIGEST 


Domestic 

Pan American World Airways will 
reduce its trans-Atlantic cargo rates by 
•45% Nov. 15 despite indications that 
other carriers will not adopt the low-rate 
policy proposed by CAA to the Inter- 
national .Air Transport Assn. (Avia rioN 
Wkek Feb. 16, p. 82), a Pan American 
spokesman amiounced last week. 

Nomination of James Douglas, Jr.. 
World War 11 .Air ’IVaiisport Command 
chief of staff, as Undersecretary of the 
Air Force was due for Senate considera- 
tion last week. 

Die -41st Wilbur Wright memorial 
lecture will be delivered in London 
Sept- 14-eve of the Anglo-American 
Aeronautical Conference— by Prof. N J. 
fioff, head of the Department of Aero- 
nautical Engineering, Polytechnic Insti- 
tute of Brooklyn, New York. 

Vice Adni. R. A. Ofstie, commander 
of the U. S- First l''lcet, has been named 
Deputy Chief of Naval Operations for 
Air, .succeeding Vice Adm. Matthias 
Gardner. 

Northwest .Airlines recently converted 
a Boeing Stratocruiser from 75 to 85 
seats, a changeover scheduled for the 
carrier’s entire 10-planc Stratocruiser 


fleet by late June. Northwest says die 
additional scats will allow 4 million 
more seat-miles pet month. 

C-119C flying boxcar production 
model, equipped with four-bladed Aero- 
ptoducts propellers that are expected to 
improve takeoff performance and in- 
crease pavload, were delivered to the 
Air Force last week by Fairchild .Aimaft 
Division at Hagerstown, Md. 

Certificates of Management Excel- 
lence for 1952 have been awarded by the 
American Institute of Management to 
American Airlines, New York; United 
Air Lines, Chicago; Douglas Aircraft 
Co., Santa Monica, Calif.; Grumman 
Aircraft Engineering Co.. Bethpage, 
N. Y.; Lockheed Aircraft Corp., Bur- 
bank, Calif-: North American Aviation. 
Los Angeles; Sperrs’ Cotp., New York; 
Thompson Products, Cles’eland, and 
United Aircraft Corp., East Hartford, 
Conn. 

New instrument approach flight di- 
rector, Wilcox Electric's computing 
automatic tracker (cat), as demonstrated 
last week in New York tor American 
-Airlines and Pan American Airways. 
Eastern Air Lines has tested the new 
unit under wraps during past months 
and now is making flcctwide installa- 


Financial 

Gnimman Aircraft Engineering Corp. 
reports total gross sales and operating 
revenues of 569.865,000 for the quarter 
ended Dec. 51. 

American Airlines had record higli 
revenues of 5187,344,000 in 1952, pro- 
ducing a net of 512,514,000 after in- 


Seaboard Western Airlines operating 
earnings after taxes totaled $176,552 
for the three-month period ending Dee. 
31, a 9% increase over the final quarter 
of 1951. 

Capital Airlines’ net profits after taxes 
totaled $1,412,645 from last year’s oper- 
ating revenues of more than $40 million, 
highest in the carrier’s history. 

Flving Tiger Line reports gross rev- 
enues of $12,527,690 during the six- 
month period ending Dec. 51, with a 
net profit of $732,606. 

Chicago and Southern Air Lines' net 
profit in 1952 totaled $1,358,510 from 
operation revenues of 518,859,070. 

Internat’ionai 

British European Airways has entered 
a Vickers Viscount turboprop Discovery 
airliner in the international air race from 
England to New Zealand next October. 
(Race details on p. 39.) 
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Forecast of Air Power . 
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NEWS OF THE WEEK 


U. S. Plans Jet Liner Ceiling 

CAA may set allilude maximums below those 
considered best for jets to prevent engine blowonts. 


Altliougli today’s Britisli jet trans- 
poits operate most efficiently around 
40,000 ft., Civil Aeronautics Adminis- 
tration may put a regulatory ceiling on 
U. S. civil jets, the agency’s Jet Trans- 
port Planning Committee disclosed 
last week. 

New 1953 revision of proposed CAA 
policies for turbine transport certifica- 
tion calls for further study of opera- 
tional aspects of jet engine blowouts, 
warning that: "It may be necessary to 
limit the operational altitude of the 
aircraft involved to a level at which this 
trouble no longer exists." 

► Policy Switch— Tliis proposed policy 
indicates a switch from the 1952 CAA 
jet transport policy, which said combus- 
tion failure of jet engines at high alti- 
tude is "now adequately under control." 
Presumably the change shows addi- 
tional information on fiamcouts has 
been presented, because the 1953 state- 
ment says; "It would be possible for all 
engines of a multi-engine transport to 
lose combustion nearlv simultaneously. 
Blowouts are hazardous and must lie 
avoided during any operational condi- 
tion likely to be encountered.” 

Effect of the propo.sed regulation in 
the continuing discussions between the 
British Air Registration Board and 
CAA on the U. S. certification of the 
British de Havilland Comet is seen as 
another hurdle for the Britisli to over- 
come. An American CAA technical 
delegation probably will go to London 
sometime late this summer to con- 
tinue discussions on the Comet certifi- 

U. S. representatives indicated last 
month the administration would insist 
on making independent flight tests of 
the Comet 3, due for first flight in 1935. 

Highlights of CAA’s proposed pol- 

• Temperature problem. Power varia- 
tion of turbine-engine aircraft due to 
temperature changes is approximately 
twice as great as in reciprocating engines 
but humidity affects ate considerably 
less, CAA says. In analyzing ways for 
including the temperature factor in 
performance requirements, the admin- 
istration proposes that a policy be 
established by joint agreement of mem- 
ber countries in the International Civil 
Aviation Oiganization. 

• New overhaul concept. Pointing out 
that some U. S. turbine engines in 


military operation ace functioning sat- 
isfactorily witli relatively long complete 
overhaul intervals. CAA recommends 
special emphasis should be given to 
adequacy of "between overhaul inspec- 
tions" with replacements of certain 
critical parts as required, as the military 
already is doing. 

• Loss of efficiency. Referring to losses 
in jet engine efficiency experienced as .a 
result of continued use, the administra- 
tion proposes testing and rating of 
turbine engines be such as to insure that 
realistic powers are available for day-in 
day-out operation and that aircraft be 
provided with a device for measure- 
ment of power or thrust such as the 
thrust indicator proposed by Mel 
Gough of the National .\dvisoiy Com- 
mittee for Aeronautics (.Aviahon 
Week Feb. 2 p.15-16). 

• Surging test. Flight testing of com- 
plete engine installations is proposed to 
investigate “operational variables likely 
to influence the occurrence of surge.'’ 
In addition, a requirement is suggested 
that the engine shall be free of detri- 
mental surge. 

Surge is defined as an "unsteady 
phenomenon which occurs under high 
combustion chamber pressure and low 
compressor flow conditions. It is likely 
to occur during starting and accelera- 
tion, or when too much water is in- 
jected, Fuel scheduling, ram pressures, 
inlet velocity pressures and nozzle areas 
are other factors influencing surge." 

• Restarting. Another aspect in the 
liigh-altitudc flameout problem is a 
proposed requirement for a series of 
flight tests to establish conditions safe 
for a restart and to determine the effect 

• Turboprop factors. Importance of co- 
ordinating propeller and engine controls 
is pointed up in a proposed require- 
ment that no single fault, failure ot 
malfunction in either system shall oc- 
cur that will result in a hazardous con- 
dition and that the manufacturers will 
demonstrate this by a detailed “fault 
analysis.” 

Requitement of a 42% overspeed 
condition for reciprocating engine pro- 
pellers is expected to continue fot tur- 
bine propellers, with further study of 
service experience to see if modifica- 
tion is needed. 

CA\ says quick response to zero or 
negative torque is important in any 


automatic device for quick feathering 
of turbine propellers, as well as ability 
to re-establish proper blade pitch if the 
torque decrease is only "transitory.” 
The administration also proposes that 
any propeller shaft decoupling device 
intended to eliminate propeller drag 
for an unpowered turbine propeller 
should not be a hazard itself from in- 
advertent decoupling. (This apparently 
refers to an incident such as the Alli- 
son Convair Turbo-Liner experienced 
when its Allison T38 decouplers worked 
at the wrong time on a flight from the 
West Coast to Indianapolis.) 

►Flight Requirements— New CA.\ rec- 
ommendation for turbine-transport 
landing approach doivn to 50 ft. calls 
for maintaining the same speed used for 
ILS approaches, with an average glide 
angle of 2.5 deg. The 1952 recommen- 
dation was for a steeper angle of 3 deg 

Design requirements fot flaps or high- 
lift devices are under review by CAA 
as a result of the prospect that flaps 
will be used at higher speeds bv jets. 
It is proposed that flaps should be de- 
signed for a speed equal to 1.6 of the 
stalling speed with flaps retracted at 
design landing weight, or 1.3 of the 
stalling speed with flaps retracted at 
design takeoff weight— whichever is 
greater. These figures have been re- 
duced from 1.8 and 1.4 respectively, the 
values shown in the 1952 proposed pol- 

► Fire Protection— Redesignation of fire 
zones for turbines provides; Zone 1, 
combustion, turbine and tailpipe; Zone 
2, compressor section; Zone 3, acces- 
sory section; Zone 4, auxiliary power 
compartments; Zone 5, fuel burning 
heater compartments, and Zone 6, 
other combustion equipment sections. 

Proposals for lessening fire hazards 
after crashes provide for inertia and con- 
tact crash switches, means of rapidly 
cooling potential ignition points after 
engine cutoff; and ability to shut down 
engine by fuel shutoff, ail inlet closure 
and electrical disconnect. Discharging 
an extinguishing agent directly into the 
inlet air is proposed to keep fuel mist 
from entering the intake. 

► Other Proposals— Some other CAA 
proposed requirements call for VHF 
communication and navigation equip- 
ment on jet aircraft; evaluation of flush 
or recessed antenna installations; con- 
sideration of insulating stnictural mem- 
bers and effects of lightning stnlres; 
improvement of position lighting sys- 
tems: and requirement of protective 
breathing oxygen equipment, regardless 
of pressurization or supplementary oxy- 
gen provided. 
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House Slashes Wake 
Restoration Funds 

Tlie House has sustained its Appro- 
priations Committee recommendation 
slashing— from $4.6 million to $2.5 mil- 
lion— a Civil Aeronautics Administration 
request fot funds to restore typhoon- 
wr^ed facilities on Wake Island. The 
request now is pending before Senate 
Appropriations Committee, 

The $4.6-million request was cleared 
by the Truman Administration’s Budget 
Bureau. After a review, new Under- 
secretary of Commerce fot ’Transporta- 
tion Robert Murphy cut the request to 
$3,250,000, but Congress balked at this 
amount. 

CAA already has diverted $2.5 mil- 
lion, earmarked for semi-automatic relay 
equipment and teletype network im- 
provements, to the Wake rehabilitation 
program. If the House slash stands, 
CAA will have to choose between the 
communication network project and 
restoration of other Wake Island facili- 
ties. 

► Antagonism Met— CAA administrator 
Charles Horne encountered opposition 
to the project in the Appropriations 
Committee, particularly from Rep. Cliff 
Clevenger, new chairman of the Com- 
merce Subcommittee, and Rep. John 
Rooney, last year’s subcommittee chair- 

Rooney objected to CAA’s plan for 
a $232,000 restaurant, a $96,000 laun- 
dry, a $204,000 terminal building, and 
other facilities “on an island where the 
population is 286.” Rooney told Horne 
that he “suspected that if CAA were 
given authority you would come along 
with just such a setup as you have here 
to erect a paradise out there . . 


Home explained that the facilities 
were largely to accommodate transient 
travel which averages about 700 large 
planes of the DC-4 and DC-6 types 
monthly. 

► Home Counters— Complaining that 
the commercial airlines do not reim- 
burse CAA for facilities, Clevenger 
stated: “It is a most unusual thing, but 
there is no other type of transportation 
that we build rights-of-way for and pro- 
vide other assistance and pay the flag- 
men. We do not do it fot railroads or 
bus companies or bus terminals ot any- 
one else, but this baby we never seem 
to be able to wean.” 

Horne challenged: "What we spend 
on inland waterways and what we spend 
on public roads and things of that 
nature is far in excess of anything wc 
spend on air transportation.” 

United May Call Off 
Coach-Seating Fight 

United Air Lines president W. A. 
Patterson this week may stop his three- 
month fight with Civil Aeronautics 
Board on aircoach economics and safety. 
He has indicated to CAB that United 
will resume selling 64 ot more seats in 
the canier's 66-seat DC-4 coaches. UAL 
cut back ticket sales to 54 on these 
planes last November. 

Washington observers expect CAB 
to drop its tariff enforcement action 
against United if the company complies 
with the Board’s economic policy foster- 
ing expansion of low-fare coach service 
throug"h use of high-density seating. 
Otherwise, public hearings will start 

The Board recently started enforce- 
ment action against United for “unfair 


competition” after Patterson's carrier 
offered what CAB considered first-class 
service at coach fares. UAL has gained 
a time extension to Mar. 10 for answer- 
ing the CAB complaint and action. 

Patterson publicly condemned high- 
density three-abreast seating as unsafe 
for emergency evacuation necessary after 

Two Bills Propose 
Subsidy Separation 

Two new bills which would separate 
airmail pay from subsidy, in line with 
recommendations of the scheduled air- 
line industry, have been introduced by 
Sen. Edwin Johnson and Rep. Robert 
Hale. 

Both measures set “fair and rca.son- 
ablc” a.s the yardstick for determining 
domestic mail pay, as umed by Air 
Transport Assn. Post Office Depart- 
ment, Civil Aeronautics Board and the 
nonskeds have taken the position that 
the yardstick for determining "service” 
mail pay should be "cost plu.s a reason- 
able profit” for both domestic and in- 
ternational carriers. 

Under the Hale bill, the Universal 
Postal Union rate would be the mini- 
mum mail pay rate for international 
carriers. A higher rate would be per- 
mitted if CAB found it "fair and reason- 
able." 

The UPU rate now is $2.86 a ton- 
mile but is scheduled to drop to 51.91 
July 1, It is substantially higher than 
CAB’s estimates of "service” mail pay 
rates. According to CAB. the “service" 
mail pay rate over the North Atlantic 
currently is 85 cents a ton-mile. 

Under the Johnson bill, international 
carriers would be paid the UPU rate. 




CF-100 DISPLAYS ROCKET FIREPOWER 


An early prototype Avro Canada CF-100 
all-weatliet jet fighter (above) is seen elec- 
tionically firing a large batch of 2.75-in. air- 
to.air rockets from its wingtip containers 
(closeup prior to firing, left) during a 
test over the RCAF range at Trenton, Ont. 
More than two dozen of the missiles can be 
seen ahead of the plane after leaving the 
port rocket pod, The first of the sbrboaid 
pod’s rockets is visible emerging from its 
housing, trailing flame, The rocket pods 
(see closeup) are made of pressed paper and 


nose and tail of each is jeftisoned prior to 
firing. Each pod contains approximately 30 
missiles. In addition, the CF-100 can be 
fitted with a container mounted under the 
belly, containing 40 rackets, for a total of 
100. 'I’his will be the standard ordnance 
for the latest CF-100 production model, the 
Mk. 4, which is going into volume produc- 
tion this summer. The plane, powered by 
two Avio Canada Orenda axial-flow jets, 
has dived past Mach 1. It is the British 
Commonwealth's first all-rocket fighter. 
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but a higher rate would not be permis- 
sible as under the Hale bill. 

Both measures authorize subsidy pay- 
ments to eartiers certificated to trans- 
port mail and pros’ide for three-year 
contracts for subsidy payments to inter- 
national carriers. All-freight certificated 
carriers would not be eligible for sub- 



Seven-Man Committee 
To Study Defense 

Defense Department has a new scsen- 
member committee "to assist in work- 
ing on a streamlined organization and 
effective procedures for efficiently Itaii- 
diing the liighls' dir ersified activities of 
the department." 

Secretary Charles E. ^\’ilson said this 
reorganization "must necessarily be an 
cr’olutionary process," apparently ruling 
out aiiv sweeping shakcup. He set Apr. 
30 as tbc deadline for recommendations 
of the committee. 

Committee members arc: 

• Chairman Nelson A. Rockefeller, also 
rhairman of President Eisenhower’s 
three-member Committee on O'crall 
Reorganization of the Executive 
Branch. 

• Dr. Milton Eisenhower, president of 
Pennsylvania State College, who is also 
serving on the three-member committee 
on reorganization. 

• I>r. Arthur S. Flemming, president of 
Ohio Wesleran University, acting chief 
of the Office of Defense Mobilization, 
and a member of the or ctall reorganiza- 
tion committee. Elcmniiiig served on 
the Hoover Commission, which made 
numerous recommendations to increase 
the authority of the Saretary of De- 
fense, some of which were enacted in 
1949. 

• Robert A. Lajrctt, former Secretary of 
Defense who blueprinted a plan for re- 
organization before leaving office. look- 
ing to increased authority for the Secre- 
tary. His plan propo.scd formation of a 
militarv staff for the Sccrctatv, elimina- 
tion of the Munitions Board and trans- 
fer of its functions to the Secretary, 
and that the Joint Chiefs of Staff be 
purely a strategic planning group with 
Vice Chiefs administering command 
functions. 

• Dar id Sarnoff, cliairman of the board 
of Radio Corp. of America, who served 
as chairman of a manpower utilization 
committee appointed by Losett, which 
recently proposed a 500.000 cut in per- 
sonnel and estimated this would reduce 
the defense bill by S5 billion annuallw 

• Dr. Vannevar Bush, president of Car- 
negie Institution, who has advocated 
that the Joint Chiefs of Staff be com- 
posed of "elder statesmen” completely 
separated from command functions. 

• Gen. Omar N. Bradley, chairman of 
the Joint Chiefs of Staff. 
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Prop Reversal 

* CAA safety tlirector calls 
it vital aviation problem. 

• But no positive remedy 
has heen determined yet. 

W'hat is the most vital single aviation 
safety problem of today? 

One of the most important is inad- 
vertent propeller reversal, Ernest Hens- 
ley. Civil Aeronautics Administration 
aviation safety director, said last week. 
He named no other safety problem. 

At the time Hensley was talking, the 
problem of inadvertent propeller re- 
versal had been high priority with CAA 
for niorc fliaii a year, starting with the 
fatal National Airlines’ DC-o crash at 
Elizabeth, N. J., Feb. 11, 1952. 

An .Aviation Week survey of airline 
engineers, pilots, propeller manufac- 
turers. and CAA technical staff indi- 
cates a divergence of opinion about 
remedies, reflected in the fact that be- 
lated CAA directis'es on so-called fixes 
are just being circulated for industry 
comments and are not yet positive. 

► Directives-One of the first directives 
circulated (Aviation Week Dec. 29, 
p. 7) called for adoption of the low- 
pitch relief valve system dcseloped 
Iw Hamilton Standard at the urging of 
Air Line Pilots Assn. It roused airline 
engineering criticism at a recent Wash- 
ington meeting. 

Two other directives affect the Cur- 
tiss electric propeller. One calls for 
isolating a hot wire actuating the reven- 
ing cycle; the other, just mailed last 
week, provides for a positive throttle 
loek or plate to prevent pilots from pull- 
ing the throttle into reverse without 
nios’ing the plate. 

Airline spokesmen contended that the 
low-pitch relief valve was unnecessarv 
complication. A sufficient safeguard 
would be pres ided by running a ground 
wire to the cockpit with a switch to 
complete tlie circuit of tlic positive lead 
to the res erse pitch solenoid, they said. 

Airline pilot spokesmen, hosvcvcr, are 
conlimiing to support the low-pitcli re- 
lief I’alsc under the leadership of Capt. 
Charles Daudt, American .Airline.s pilot 
who recently criticized C;\A for "need- 
less delay” in acting on the Curtiss 
rlcctric propeller directive until a North- 
east Airlines’ Convair 240 made a forced 
landing Feb. 6, at I.aGuardia Field. 
N- Y., with an inadi’crtent flat-pitch 
Curtiss propeller. 

Ilcnslev told .Aviation \3T:ek that 
"the maddening thing about this pro- 
peller business is the lack of positive ex- 
planations for the reversals.” 

Das'id Posner, technical staff advisor 
to Hensley, who has had charge of 
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C.A.A’s studies of tlic reversing propeller 
prolilcm, said. "Tlic problem is so im- 
portant that we do not want to rush 
into action prematurely on it but want 
to ])c sure we are doing tlic riglit thing.” 

Navy Test Flies AJ-2 
Carrier-Based Bomber 

Navy announced last week the first 
test flight of the AJ-2 carrier-based 
bomber now in production at North 
•American Aviation's Columbus, Ohio, 

The AJ-2P, photograpliic s'crsion of 
tlic Aj-2 aerial reconnaissance plane, 
flew last March. A number of Aj-2Ps 
have been produced. 

The ttiplc-cnginc bomber is a modi- 
fied version of the AJ-1, on which North 
.American has completed its production 
contract for Navy. Aj-2 external changes 
include a higher vertical stabilizer than 
the AJ-1 and a horizontal stabilizer with- 
out dihedral. Fuselage of the AJ-2 is 
approximately two feet longer than its 
predecessor, and the cockpit has been 
le-arranged to provide one large com- 
partment for a three-man crew. Tlic 
Aj-1 has two small compartments. 

The 25-ton bomber has a 75-ft. wing- 
span and is powered by two Pratt & 
Whitney Aircraft R2800 piston en- 
gines and an Allison J33 turbojet located 
under the tail, as in the AJ-1- It oper- 
ates at speeds up to 425 mph. Folding 
wings of the AJ-1 were retained in the 
new bomber. 

Mechanic School 
Enrolments Drop 

Graduations from CAA-approved me- 
chanif.s' schools dropped from 4,000 
in 1951 to 2.000 last year. Aeronautical 
Training Society reported. Only 12 of 
the 34 schools now in operation appear 
to have a chance for survival, ATS esti- 

Factors contributing to the critical 
decline in enrolments, according to 
ATS secretary Wayne Weishaar, are; 
"Selective Service calls and voting men’s 
fear they will be unable to complete 
course; High wages paid iintmined labor 
in other lines; World War II GI train- 
ing i.s on its la.st legs and only 202 
Korean veterans have entered private 
schools.” 

He pointed out that the scheduled 
airlines calculate their shortage of me- 
chanics will exceed 10,500 by 1954- 

Sampling Savings 

USAF’s Air Materiel Command re- 

£ rtcd last week that its Statistical 
mpling Plan, designed to eliminate 
costlv and time-consuming procedures 
in the testing of aircraft engines 


(.Avi.ation Week Dec. 8, p. 17) is sav- 
ing millions ol dollars annually with no 
reduction in safety or quality. 

At one plant, annual savings 
amounted to 69,000 manhours. 1,134,- 
000 gal. of fuel for tests, and reduction 
in the use of engine test Cells and facili- 
ties— totaling approximately 5450,000. 

'Die system is modeled on Dr. H. F. 
Dodge’s continuous sampling plan. 

Five U. S. Entries 
In Aero Club Race 

Five American pilots flying Ameri- 
can and Englisli aircraft will represent 
the U. S. in the Royal Aero Club's 
12,000-mi. air race from England to 
Cbristchurch, New Zealand. Oct. 8, 
FAl (Federation .Aeronautique Inter- 
nationale) representatives reported last 
week. 

Three U. S. entrants listed in the 
speed section include Chalmers II. 
(Slick) Goodlin, now of London, test 
pilot for the Bell X-1 in its subsonic 
preliminary flight stages, flying a de 
llavilland Hornet Mark HI; Joseph L. 
Dyer. Orlando, Fla., and USAF Maj. 
Harold 1 . Hill, Washington. D. C., 
flying a surplus twin-engine long-range 
F-82 North American escort fighter; and 
Peter D. Freytag, Teterboro Air Ter- 
minal, N. J., who has entered a Vickers 
Supermarinc Spitfire Mark 24. 

In the transport handicap section, 
.American entrants include William L. 
Rausch, Teterboro, N. J„ who will fly 
a Lockheed Lodestar, and W. J, Dai’id- 
son, Hagerstown, Md„ who has entered 
a Custer Channel Wing CCW-5, con- 
verted Baumann Brigadier prototype 
which has not yet flown in its new 
configuration. 

Builders Ship 254 
Planes, 519 Engines 

Two hundred fifty-four civilian air- 
craft valued at 516-6 million were 
shipped during December, a report of 
the Bureau of Ccnstis and Civil Aero- 
nautics Administration revealed last 
week. 

This amounted to 763.000 lb. by 
airframe weight, 2% less than Novem- 
ber’s total shipment as repotted by all 
manufacturers of civilian aircraft. 

Engines for civilian aircraft shipped 
during the last month of 1952 totaled 
519, an increase of 39% over November 
engine shipments. Value of December 
engine shipments was S2.3 million, a 
20% decrease from November ship- 
ments of $2.8 million. 

Engine manufactures shipped out 
18% more civilian aircraft engines in 
1952 than thev did in 1951 and 40% 
more horsepower. Value of shipments 
increased 57%. 
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Forecast for Air Power 

Industry Heads for New Peak; Sales Boom 


lUIS WILL BE A GOOD YEAR FOR AVIATION. 
Both manufacturers and airlines appear headed for sub- 
stantial increases over their record postwar revenues 
of 1952. 

Sales volume of the 15 manufacturers that comprise 
the hard core of the aircraft industry should increase this 
year by more than a billion dollars over the $4.3-bi!lion 
sales total for 1952. Airline revenues should show a 
10 to 15% rise over the $1.2 billion total for 1952. 

Manufacturers of commercial transports have their 
capacity booked solidly for 1953 with a large backlog 
spilling over into 1954. TTie burgeoning helicopter 
industry entered 1953 with a backlog of mote than half 
a billion dollars and is facing the biggest year in its 
brief history. Utility plane builders climbed back to 
the peak level of their earlier post-war boom and face 
the prospect of continued rising sales through 1953. 

Mobilization at Mid-Passage 

MILITARY AIRCRAFT PRODUCTION 
climbed steadily during 1952. Early this year pro- 
duction reached the altitude at which it is scheduled 
to cruise until the middle of 1954. At mid-passage be- 
tween the hasty Korean mobilization of 1950 and 
achievement of mobilization goals in 1955, the aircraft 
industry produced about 9,000 military aircraft during 
1952. It entered 1953 delivering at scheduled peak rate 
of slightly more than 1,000 planes monthly against a 
total target of slightly more than 14,000 planes for 1953. 

Tlie 1952 production rate is about triple that of 1950 
and compares with about 5,000 planes delivered in 1951. 

THE PRODUCTION RECORD of the calendar 
year 1952 represented the first substantial return on the 
SIO billion appropriated in fiscal 1951 for beginning the 
buildup of American air power to meet the challenge 
offered bv Communist aggression in Korea and else- 
where around the perimeter of the free world. Since then 
an additional $28.7 billion have been appropriated for 
militarv aircraft production ($14.9 billion in fiscal 1952 
and $13.8 billion in fiscal 1953). 

Tlie $40 billion appropriated since fiscal 1950 plus the 
S8.3 billion requested in the fiscal 1954 budget repre- 
sent the procurement funds required to expand the Air 
Force to 143 combat wings; expand and modernize 16 
Naval air carrier groups and their supporting aviation; 
and provide for three Marine air wings and their sup- 
porting forces. 


Funds contemplated for the fiscal 1955 budget will 
be solely for replacement of normal attrition and combat 
losses plus continued modernization of the air power 
already authorized. During the period from fiscal 1951 
until the end of fiscal 1953 next June 30 actual spending 
by the military for aircraft is expected to total $15.3 
billion. For fiscal 1954 beginning next July and ending 
in June 1954, the aircraft industry can expect to receive 
$9.3 billion for military production. These expenditures 
will be from funds already appropriated from fiscal 1951- 
53 and bear no relation to the $8.3 billion for new pro- 
curement requested in the fiscal 1954 budget which is 
now winding its tortuous way through the 83rd Con- 
gress. Tlie effect of the fiscal 1954 budget will not be 
felt by the aircraft industry until 1955 and 1956. 

COMPLETING MOBILIZATION GOALS estab- 
lished in 1950 will keep the aircraft industry fully occu- 
pied until the end of 1954. Expansion of the industry's 
production base has been virtually completed but the 
biggest part of its production performance still lies ahead. 

Although some 15,000 planes have been delivered to 
the military since Korea, the industry still has a backlog 
of about 23,000 planes to be built for the Air Force, 
Navy, Marines and Army plus about 4,000 for European 
nations under MDAP and however many of the 5,500 
planes requested in the fiscal 1954 budget are authorized, 

Similarly, the Defense Department fiscal books show 
that although $17 billion has been spent on aiinaft 
since fiscal 1950 more than $23 billion stiU remains to 
be actually spent, although aU but a small percentage 
of these funds have already been earmarked for specific 
aircraft contracts. 

Production Problems 

WORST OF THE PRODUCTION HEADACHES 
lie behind the industry, but the future is still sprinkled 
with stumbling blocks. Machine tools are no longer a 
universal bottleneck although the lack of specialized 
machine tools is still a problem, particularly in the jet 
engine factories and among major subcontractors for 
highspeed aircraft parts. Lack of jet engines continues 
to retard some airframe programs, paiticubrly Navy air- 
craft. A more serious bottleneck is developing among 
piston engines where the automobile manufacturer 
licensees are lagging in producing, while original manu- 
facturers are phasing out piston production to concen- 
trate on jets. Among materials, the shortage of nickel 
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for heat-resistant steel alloys in jet engines is the most 
serious with no immediate prospects of relief. 

Additional plant capacity is still required for avionics 
equipment. 

Although no additional plant capacity is required ex- 
cept for electronics, the aircraft industry will need more 
than 100,000 additional workers during 1953 to bring its 
total employment to well over 800,000 by the year’s end. 
Duting 1932 the aircraft industry became the second 
largest single-industry employer in the United States. 

Retaining the Base 

BIG PROBLEM NOW FACING DEFENSE 
planners and the aircraft industiy is what to do after 
1954 to avoid the mistakes of the World War II and 
Korean expansion progrants. The current mobilization 
program is not an all-out effort geared to meet the 
demands of a "hot" war. It is a limited mobilization 
scheduled to produce the minimum air power necessary 
to meet the requirements of a "cold” war and to build 
an industrial base capable of meeting full mobilization. 

This limited program will take many large aircraft 
manufacturers past their World War II peaks in employ- 
ment, sales and output during 1953. But an even 
greater effort would be required to meet full mobiliza- 
tion requirements. Twice within a generation the air- 
craft industry has been subjected to forced-draft ex- 
pansion to meet a foreign threat. Each time the military 
planners made the same industrial mistakes. Each time 
at least two years were required before significant results 
were achieved. There is considerable evidence that this 
two-year breathing spell will not be available again. 

The repetition of the traditional aircraft production 
mistakes is likely to produce a national disaster un- 
paralleled in our history. 

Basically the problem is how to buy in advance most 
of the time required for a swift acceleration of aircraft 
production. Tliete are several plans now being proposed. 

IHE AIR FORCE PROPOSES TO RETAIN a 
larger aircraft industry than necessary' in peace time by 
shifting much of the maintenance and overhaul work- 
load for its 143-wing program onto private industry 
rather than expanding USAF maintenance depots. Thus, 
although the aircraft production plans beyond 1954 call 
for industrial activity about three times the pre-Korean 
rate, the addition of maintenance and overhaul work 
could enable the industry to retain its skilled labor and 
engineering teams for operations only slightly below the 
1954 production plateau. 

USAF and Navy's Bureau of Aeronautics are co- 
operating in a joint Production Acceleration Insurance 
Program (PAIP) that will finance high-volume-production 
machine tools for programs that don't now require 
them; stockpile additional machine tools in facilities 
where they would be used in full mobilization; and 
finance low-\'olume uneconomic production by licensees 
to retain their engineering skill and ability to switch 
swiftly from civil to militarv- production. 


Storm Warnings 

THERE ARE TWO GRAY CLOUDS on the 
aviation horizon against this generally rosy business 
outlook for 1953. Neither has much chance of develop- 
ing into an economic thunderhead during 1953. 

First storm cloud is building up on Capitol Hill where 
a noisy and politically powerful group in the 83rd 
Congress is attempting drastic slashes in the budget. 

Second cloud is boiling out of the jet exhausts of 
British gas-turbine-powered transports that offer the first 
formidable competition to American equipment dom- 
ination of international airlines since the late 1920s. 

The congressional economy group, with conservative 
Democrats bolstering slim Republican majorities, is aim- 
ing at two goals in its federal economy drive: 

First, to limit military expenditures of funds already 
appropriated by previous Congresses. 

Second, to cut the fiscal 1954 budget by about 
$10 billion. 

Although the real effects of an expenditure limitation 
would not be felt by the aircraft industry during 1953, 
it would portend economic chaos for following years. 
Virtually every responsible authority with any experience 
with defense planning and military production has 
warned that this would be the sheerest folly— in fact 
offering no real economy and throwing the defense pro- 
gram into complete chaos at a time when it is finally 
beginning to achieve its goals. There will be violent 
opposition to this from the Defense Department, the 
aircraft industry and even the White House but it is 
difficult to discern now how indiscriminately the con- 
gressional economy bloc is prepared to swing its axe. 

THERE ARE CERTAIN TO BE CUTS in the fiscal 
1954 budget but the most vulnerable aviation targets 
are apt to be the federal airport program, military base 
construction and the jet prototype testing proposals. 
Aircraft procurement funds are not likely to be pared 
much because they are already diminishing as the pro- 
duction program levels off and financing of industrial 
expansion is completed. 

INTERNATIONAL AIRLINES REPORT they ate 
now carrying record traffic and recording the largest 
profits in their history. This is due largely to the 
economic efficiency of American-built piston-powered 
transports that are now reaching the pinnacle of a thirty- 
year development cycle. At the same time the piston- 
powered transport is reaching its peak, the jet transport 
is beginning its development cycle. Like the first piston 
transports, the first jets are relatively crude when com- 
pared to eventual successore on the development cun-e. 

Tlie threat of British jet tianspoil competition will 
grow during 1953 and expand into a problem of increas- 
ing gravity for the next five years— until American jet 
transport prototypes arc in the air and have demonstrated 
economic airline performance superior to the British 
products. —Robert Hotz 
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Leading USAF 
Bombers 


Lefj) Convair KB-36H 


Right) Boeing Stratoforlress 


Above) Marlin-BtiglUh Bleciric Canberra 
Left) Boeing B-+7 Stralojel 


USAF Climbs Toward 143-Wing Level 

• Three years and many billions have bought present 
100-wing force; planned strength is in sight. 

* But need is seen for continuing appraisal of 


program, depending on 

By Robert Holz 

Ameticaii ait power is finally begin- 
ning to put some muscles on the bones 
of tlie military skeleton that survived 
the postwar period when the philoso- 
phy prevailed that this country "could 
not afford” adequate defense. 

Biggest factor in the current expan- 
sion of military air power in its new role 
as the United States' first line of de- 
fense is the Air Force. Although 
USAF celebrated only its fifth birthday 
late in 1952, it is already the dominant 
force in the land-sea-air trinity of mili- 
tary planning. During the past four 
years mote than $63 billion has been 
appropriated by Congress for the Air 
Force with another $17 billion re- 
quested for fiscal 1954. This $80 bil- 
lion is expected to provide for expan- 
sion of USAF from its pre-Korean 
strength of 48 combat wings and less 
than 500,000 men to 125 combat wings 
plu.s 18 troop carrier wing.s manned by 
slightly mote than a million men by 
the end of 1955. USAF strength now 
stands at 100 wings with 106 sched- 
uled bv next June and 133 for June 
1954. ' 

By numerical standards this target 
force is about half the size of the Army 
Air Forces at their peak of World War 
II. But by the new military standards 
of atomic weapons and sonic speed, 
the modem H3-wing Air Force will 
represent mote than 10 times the dc- 
stmetive power of the aerial armada 
that flattened Germany and incinerated 
Japan. 

► Finletter Wanrings— This tremendous 
increase in the effectiveness of Ameri- 
can air power, however, is significant 
only when evaluated in relation to the 
progress of enemy air power, 

Earlv this year in his parting words as 
second Secretary of the Air Force. 
Thomas K. Finletter, who led the first 
searching postwar inquiry into the 
problems of .American air power as head 
of the President’s .Air Policy Commis- 
sion. offered two significant warnings; 
• Feat of complacency in the Air Force. 
Finletter warned that the many recent 
achievements of US.AF. such as break- 
ing the stifling thrcc-wav split of the 
defense dollar and getting authoriza- 
tion for the 143-wing expansion may 
dim the US,\F vision regarding its 
|3resent and fiitnte problems. Finletter 
warned that the Air Force is now the 


Russian air developments. 

center of broad national strategy and 
its leaders must think in these terms 
rather than solely of the Air Force. 

• Need for constant revision of military 
requirements because of the rapidly 
shifting international political scene 
and the swift pace of scientific improve- 
ment of military weapons. Finletter 
warned that: 

"Anybody who would say that a force 
calculated in 1951 is exactly the same 
force that we should be building toward 
in 1953 simply shows he doesn't under- 
stand the nature of the political scene 
nor tlic technological revolution in 
which we are. There is a burden on the 
Air Force to revise its own calculations 
as to what is needed in terms of mili- 
tary power.” 

All available evidence on Russian air 
power supports Finlettcr's warning that 
there is no room for complacency in 
American military planning. Since Fin- 
letter brilliantly reported on American 
oir power in 1*)48 there have been two 
major developments to revise calcula- 
tions made then: 

• Russian development of the atomic 
bomb and the assumption, which no 
responsible source denies, that the Rus- 
sians will soon have enough atomic 
bombs for a crippling attack on Ameri- 
can industrv-. 

• Russian development of a long-range 
bomber fleet capable of delivering 
atomic bombs on .American targct.s. 
The combination of Russia’s atomic 
stockpile and long-range bomber fleet 
have erased one of the ke>' factors in 
the immediate postwar international 


equation. Then USAF could deliver 
an atomic attack and Russian could 
not. There was little doubt that Win- 
ston Churchill’s opinion that U. S. 
possession of the atomic bomb and the 
.Air Force’s ability to deliver it were all 
that deterred the Soviets from making 
war on the West was correct in apprais- 
ing the Berlin blockade crisis of 1948. 

Now the equation has been recast. 
We still have an advantage both in 
quantity and quality of atomic weapons 
and in the aircraft capable of delivering 
them. But svith each increase in the 
Russian atomic stockpile and bomber 
fleet that margin of difference is dimin- 
ishing until we will reach the day when 
the Russians will have sufficient atomic 
weapons to venture an attack on the 
United States. 

Then, as one veteran combat aimian 
wrote, “Wc and the Soviets will be tike 
two adversaries each witii a loaded .45 
at the other's temple. It will make little 
difference how many other .45s one or 
the other has on a nearby table. 'The 
one who exercises the initiative and fires 
first will probably win the a^nient— 
no matter how many more ,45s or atom 
bombs the other has in reserve.” 

► The Russian Yardstick— Lt. Gen. 
Thomas White, Deputy USAF Chief 
of Stiiff for Operations, estimated that 
the Russians now have "about 1,000 
bombers of a tvpe similar to our B-29.” 

“From bases in northeast Siberia or 
in the Archangel-Murmansk area.” Gen. 
White said, "thev arc capable of mak- 
ing one-way attacks on any city in the 
United States. By refueling from aerial 
tankers at one or more points along 
their route the Soviet bombers could 
carry out two-way operations.” 

If this seems' a feeble threat, it is 
interesting to note that, with the excep- 
tion of less than 200 B-36 bombers, any 
US.AF atomic attack on Russian tar- 
gets in the immediate future would 
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have to be delivered primarily by im- 
proved B-29 types (Boeing B-50 Super- 
forts) dependent on aerial refueling, 

► Vandenberg Opinion— General Hoyt 
Vandenberg, USAF Chief of Staff, re- 
cently estimated that when the USAF 
air defense system reaches its peak effi- 
ciency under the current expansion pro- 
gram, it will be capable of thwarting 
no more than one-third of a hostile air 
attack against U.S. targets. The 300 
Soviet bombers that would be destroyed 
in a 1,000-plane atomic attack have lit- 
tle signiBcance compared with the 600 

fliat would unleash atomic destruction 
on their targetS- 

Other significant facts on Russian 
air power vouched for by responsible 
sources include: 

• Russia has been outproducing the 
U.S. aircraft industry by a wide margin 
for at least six years. Instead of a post- 
war collapse and slow acceleration, the 
Russian industry continuously expanded 
its production until by 1948 it was 
turning out about 12,000 planes a 

S car. It has continued at a 12-to-H- 
00 annual production rate ever since, 
with the bulk of this output concen- 
trated on jet types, Bv contrast the 
U. S. industry produced only 3,000 
planes in the Korean crisis year of 1950 
and did not approach a 14,000-planc 
level until this year. 

• Russian aircraH arc not inferior from 
a qualitative standpoint when com- 
pared with ripcs of the same vintage 
produced in England and the United 
States. For example, the NfiG-15 and 
l'-S6 Sabre made their initial prototrpe 


comitted to production about the same 
time. Although each has particular ad- 
vantages the MiG-15 and the Sabre 
are comparable as day-superiority fight- 

Today there ate far more MiG-15s 
in service with Communist combat units 
than there arc Sabres in Allied squad- 
rons. Not until last year did England 
commit a sweptwing fighter design to 
pioduction. "rtiday tlie only transonic 
fighters in the Royal Air Force ate 
Canadian-built Sabres. 

^Russian Jet Bombers— In the liglit- 
bomber class the Russians have pro- 
duced enough II-28 twin-jet bombers 
to be able to give their Chinese satellite 
several hundred. The 11-28 is roughly 
comparable in performance to the Brit- 
ish Canbena, But the RAF docs not 
\et have several hundred Canbertas. 
The first Canberra (B-57A) to be built 
for USAF will not be delivered until 
later in the spring. 

Tlicrc has been a tendency by official 
sources to minimize the potential of 
this force of Russian-built IL-28s in 
MancJiuria, But experienced combat 
airmen are frank to admit that a large- 
scale commitment of these jet bombers 
supported by a full-scale MiG-15 effort 
could ca.sily tip the scales of the Korean 
war against the United Nations. 

In the critical area of jet engine 
development and production, tlic Rus- 
sians have also demonstrated perform- 
ance that has been unpleasantly sur- 
prising. Buying the basic Rolls-Royce 
\cne design at about the same time it 


was licensed in tlie United States, the 
Russians not only developed it to the 
greater thrust eventually achieved by 
American engineers but they did it 
faster, put their engine into production 
sooner, and built it with some manufac- 
turing techniques that were still puz- 
zling American production experts. 

• Russia has not frozen designs and 
neglected continuous development to 
achieve its high production rate. Russia 
has paralleled U. S- practice of not only 
modifying current types on the produc- 
tion line to get better performance, but 
also of bringing along a steady fiow of 
new designs to replace current models 
as they become technologically obso- 
lete. The MiG-1 5 has b«n steadily 
impro\ed by better structure, added 
power, and more effectise armament. 
Some versions have been developed 
with airborne radar for night fighting 
just as the F-86D night fighter emerged 
from the basic Sabre desiCT- 

Conibat veterans of MiG Aliev have 
been repotting appearance of new Rus- 
sian fighter types over Korea for nearly 
a year- Tliese types, showing new de- 
si^ and performance characteristics, 
are still appearing in relatively small 
ouantities but they are positive proof 
that Russian aeronautical designers ate 
not testing on their laurels. 

Even in the heavy-bomber field where 
Russian inferiority to US.^F equipment 


Major USAF 
Commands 

• Ait Defense Command— F.nt .AFB, 
Colo. 

• Air Materiel Command— Wright- 
Patterson AFB. Ohio. 

• Air Proving Ground Command- 
Eglin AFB. Fla- 

• Air University-Maxwell AFB. Ala. 

• Air Training Command— Scott AFB, 
III. 

• Air Research and Deselopment Com- 
mand-Baltimore, Md. 

• Headgrurters Command — Bolling 
AFB. Washington, D. C. 

• Continental Air Command— Mitchel 
AFR, N. Y. 

• Strategic Air Command— Offutt AFB. 
Neb. 

• Tactical -Air Command - Langley 
AFB, Va. 

• Mililary Air Transport Sersice— An- 
drews AFB, Md. 

• .Alaskan Air Command— Elmcndorf 
AI'B. 

• Caribbean Air Command— Albrook 
.AFB, C. Z. 

• Far East Air Forces— Tokyo. 

• Northeast Air Command— Peppetrell 
AFB, N. F. 

• USAF Europe - Wiesbaden. Ger- 
many. 

• USAF Security Scrvice-Broob AFB, 
Tex- 
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is most pronounced, there is evidence 
that improved gas-turbine-powered types 
are in the service-testing stage and have 
produced both speed and range improve- 
ments over Tupolev developments in 
the B-29 design. 

► New Policy Need— Tliis evidence 
makes it clear that there is no place for 
complacency either in the Air Force or 
the industry that supports it, and that 
only a continuing dynamic appraisal of 
the current problems of air power will 
result in a technologicallv sound and 
socially sensible solution to them. It 
has been five years now since the Presi- 
dent's Air Policy Commission and tlie 
Joint Congressional Air Policy Group 
reported to tlie nation on the state of 
American air power and made the first 
significant dent in the indifference to 
the future of air power that flourished in 
the smug atmosphere of our immediate 
postwar atomic monopoly. 

There are many who have been 
working with these problems during 
the past decade who believe that the 
many new factors that have arisen in 
the international equation since 1948 
make it essential that a new exploration 
of air policy should be made by a dis- 
tinguished group of citizens and legis- 
lators. In fact the President’s Air Policy 
Commission of 1947-48 urged another 
appraisal of air power no later than five 
years after its r^rt. 

USAF now finds itself facing prob 
lems that ate similar in scope to the 
global operations of the Army Ait Force 
in World War II. It is fighting a "hot” 
war in Korea and maneuvering in a 
"cold” war in Europe. It is engaged in 
3 multi-billion-dollar airbase-building 
program in France, North Africa, Asia. 
Alaska and the Arctic. It operates a 
’round-the-world air transport system 
and is flying the longest military airlift 
in history across 7,000 mi. of Pacific 
Ocean linking the Korean battlefronts 
with California supply depots- Since 


the Korean war it has more than dou- 
bled its strength from 411,277 men and 
48 combat wings to 100 combat wings 
and close to a million men with a goal 
of 106 wings and 1,016,000 men by 
next June. 

AVith all its billions of dollars USAF 
planners are still hard-pressed to make 
them stretch over all of the five primary 
USAF missions; 

• Strategic air counter-offensive. 

• Support of United Nations (Korea) 
and NATO (Europe). 

• Air defense of the United States. 

• Tactical air support for the Army. 

• Air transport for aU military sendees. 
► Korean Drain— Korean combat now 
has top priority on USAF books al- 
tliough this may not be apparent to the 
|)ilots and airmen in the combat theater 
who are flying mostly obsolete and rap- 
idly obsolescing equipment. The Ko- 
rean war has b«n a tremendous drain 
on the limited resources of American 
air power- 

Por the first 30 months of that war 
about 2,700 aircraft have been con- 
sumed— the equivalent of nearly the en- 
tire 1950 output of military aircraft. 

Storage pools of World AVar II air- 
craft preserved in "mothballs" have 
been drained to provide obsolete piston- 
engine types for Korean combat. In 
the early months of the war USAF was 
forced to strip its National Guard units 
of their jets to keep combat units in 
Korea equipped with F-80 Shooting 
Stars. 

Virtually all of the Organized Re- 
serve and National Guard units were 
recalled to active duty and most of 
them have seen combat in Korea. 

For a year the two F-86 Sabre wings 
holding the line in MiG Alley repre- 
sented almost all the sweptwing fight- 
ers in USAF service, and the air de- 
fense of the United States had to be 
stripped bare to keep them going. So 
low did tire supply of Sabres sink in the 



attrition of MiG Alley that 60 Sabres 
built bv Canadair for the Royal Cana- 
dian Air Force had to be hastily bor- 
rowed, modified with USAF armament 
and communications equipment and 
ferried to Korea aboard a Navy carrier. 
Only last month did USAF retire the 
venerable F-51 Mustang from combat 
service in Korea. 

► SAC Priority- Aside from the "tem- 
porary” emergency of the Korean war. 
Strategic Air Command and its mission 
of mounting the air counter-offensive 
•Still has top USAF prioritv. In the ex- 
pansion of USAF, the Strategic Air 
Command has developed into a virtually 
self-contained semi-autonomous air force 
that reports directly to the Joint Chiefs 
of Staff. In addi'tion to its striking 
force of long-range bombers and their 
supply train of aerial tankers, SAC has 
its own fighters, transports and com- 
munications system. Since the early 
postwar years when it was commanded 
by General George Kenney. SAC has 
operated on a four-hour combat readi- 
ness alert. S.AC knows that when the 
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t«o ,45s ate leveled at apposing tem- 
ples, national polic)' will requite SAC 
to be the second to fire. SAC's first 
mission will of necessity be counter- 
attack. SAC’s job now is to be prepared 
with so swift and formidable a conntet- 
punch that even the most obtuse poten- 
tial enemy will be convinced that the 
bullet from the second .45 vvill be on 
its way before tlie first bullet reaches 
its target. 

► Strst^ic Mission-General Vandcn- 
berg’s confidence in SAC's ability was 
recently expressed as follows: 

“All available evidence . . . confimis 
ns in the conviction that the means do 
not now exist for stopping an American 
atomic counter-offertsive— nor are such 
means likclv to appear in the near fu- 

► Bomber Weapons— If SAC had to 
fight tomorrow, its main weapon would 
be the Boeing B-50 Superfortress and 
the Convair B-56. However, there are 
less than 200 B-36s on S,4.C’s current 
roster and many of them are special 
photo-recon versions. Aerial refueling 
would be a primary requirement for suc- 
cessful operations. 

-Aerial refueling is non' a key to vir- 
tually all of USAF’s current operations. 
Development of aerial tankers now of- 
fers a major market for aircraft manu- 
facturers. In addition to the early ex- 
perimental B-29 tanker versions, USAF 
placed a huge order for Boeing KC-97 
tankers; is developing a Douglas turbo- 
prop-powered tanker (YC-124B); has 
plan.s to modify the B-36 as a tanker 
after its tactical days are over; and is in 
the market for a jet tanker to extend the 
range of the B-4'7 and B-52 at the speed 



► New Tactics— It would have been im- 
practical to refuel the 1,000-plane 
bomber streams that pmured onto 
World W'ar IT targets. With atomic 
ncapons both the size and tactics of 
bomber formations have changed. It 
is improbable that large, closely knit 
formations will ever again assault tar- 
gets. Instead, relatively small formations 
or even single planes will attack from 
a variety of directions to dilute the de- 
fense, Darkness, bad weather, extreme 
speeds and altitudes and deception will 
be blended for protection. Refueling 
this type of attack presents no insui- 
mountable problems. Last year tlie mass 
refueling of a jet fighter group flving 
across the Pacific demonstrated that it 
may be po.ssible for atomic bombers to 
get fighter cover for mucli longer range 
tlian anybody imagined a few years ago. 

Tlie combination of aerial refueling 
for jet fighters and “baby” atomic 
bombs that can be carried by jet light- 
ers now in production also adds a new 
and flexible element to USAF's atomic 
striking power. 

►Stialojct Program— Although the jet 
era is nearing the end of its first decade, 
multi-jet bombers arc just beginning to 
enter squadron service in SAC. More 
than 300 B-47 Stratojet bombers pow- 
ered by six General Electric /47 jets 
have been built by Boeing at Wichita. 
In the closing weeks of 1952 both Doug- 
las at Tulsa and Lockheed at Marietta 
delivered their first B-47s built under 
a Boeing license as part of the largest 
single-aircraft production program un- 
dertaken by USAF since A\'orld War If. 


However, only two SAC bomber wings 
liavo been equipped witli B47s al- 
though tlic transition from the B-50 to 
B-47 will accelerate during 1953. By 
the end of the year. SAC should have a 
significant B-47 striking force in readi- 
ness. llie Stratojet will require aerial 
refueling even for strikes over medium 

► Supersonic Plans— Tiie Boeing B-52 


Planes o 

1 Hand— 


The foUowing figures sho 

the num- 

ber of aJtcraf 




~v of the milttiry services 

ou Jnnc 30. 1953-end of (b 

■al 1953. 

USAF . . 


21,000 

Naw . , . 


13,000 

Army ... 


3,000 

TOTAL . 


37,000 


Plane Buying— 

The following figures show the num- 
ber of aircraft that will be bought by 
each service out of funds appropriated 
from fiscal 1950 to fiscal 195-*. 


•USAF 23,000 

•Navy 11.300 

•Armv 4,000 

• MDAP 8,000 

Fiscal 1954 5.500 

TOTAL 1950-54..., 51,800 


■Fiscal 1950-53 funds. 


Military Aircraft Appropriations & Expenditures, 1934-1954 
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ROUTINE REFUELING of AF fighteis lik 

powered by ciglit Pratl & Whitney J57 
split-compre?sor jets was planned as the 
successor to tlic B-47, offering higher 
speeds and longer range. First two pro- 
tot)pe B-52s are flying and Boeing is 
tooling up for production at Seattle of 
an initial increment of about 60 RB- 
52 As— a photo-reconnaissance version. 
However, there is still considerable de- 
bate in US.AF and SAC over whether 
the B-52 offers sufficient improvement 
over the B-47 performance to warrant 
tire investment of time and production 
resources required. 

Both Boeing and Convair have been 
working on an SAC requirement for a 
supersonic atom bomber, and indica- 
tions are that Convair already has been 
given initial approval for a sizable pro- 
duction prt^ram for a four-jet super- 
sonic bomber to be powered by a new 
General Electric turbojet. 

Production of this supersonic bomber 
is scheduled to begin at Convair’s Ft. 
Worth plant late in 1954 after B-36 
production has phased out. The B-36s 
are fast sliding down the obsolescence 
cun'e but SAC plans to continue their 
service life as tankers since they are 
capable of refueling the B-47 at 400 
mph. and at altitudes over 40,000 ft. 

► Ait Defense— The task of defending 
the continental United States from en- 
emy air attackhas only recently emerged 
from a staff college theoretical problem 
into a reality that requires a heavy in- 
vestment in aircraft, electronics, man- 
power and engineering talent. The de- 
fensive perimeter of the United States 
that must be manned by the Ait De- 
fense Command now stretches in an 
arc from Seattle to New York through 
Alaska, the Arctic and Greenland. 

An effective air defense system is 
much more complicated than a fighter 
“scramble.” It is an intricate network 
of radar, surface communications, and 

4S 





these Tbundeejets has proved this new technique tor extending jet aircraft range. 


electronic identification devices all 
geared to function at the speeds of mod- 
ern jet aircraft. Weakest link in the 
current air defense chain is electronic. 
Range of search radar is too short to 
give much warning at jet speeds and the 
configuration of jctaircuift makes them 
difficult to spot by conventional radar, 
l.ack of proper airborne radar and elec- 
tronically controlled annament is ham- 
pering development of a realh cffcetis’c 
all-w-cathcr interceptor. 

► Fighter Roll Call— Current roll call 
of air defense fighters runs the gamut 
from the venerable Mustang still being 
flown bv some National Guard units 
through the F-SO and F-84 jets to the 
Sabre which is gradually being re-intro- 


dneed to the Air Defense Command 
after the Korean crisis. In the all- 
wc.itbcr category, air defense units now 
liave Lockheed F-94s, Northrop F-89s. 
They would also be couipped with F- 
86Ds except for the snortage of elec- 
tronic equipment for finished airframes. 
Tlic all-weather fighter program has 
bfcn seriously retarded not only by the 
|).icc of electronic equipment develop- 
ment but also bv flic lack of sufficient 
production facilities to make the equip- 
ment in quantify. 

As successors to the current crop of 
dav and all-weather fighters USAF has 
a trio of supersonic aircraft: 

• North American F-lOO, a larger ver- 
sion of the Sabre with 45 degrees of 



HIGH COVER: F-86A Sabres on patrol in the thin air of the stratosiiheic. 
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sweepbaek. designed to succeed the 
F-86 in the day fighter category, 

• McDonnell ft-lOl, a completely re- 
designed version of the XF-88 aimed 
at doing long-range bomber escort and 
penetration work. 

• Convair F-102, a delta-wing all- 
weather interceptor designed for Mach 
2 performance and completely auto- 
matic target seeking, tracking and de- 
struction. 

None of these aircraft have yet flown 
as protoh’pes but all have been ordered 
into quantity production in an effort to 
compress the long development cycle 
for new aircraft. Originally dubbed 
“the 1954 interceptors” this trio now 
appears more likely to make their ap- 
pearance in 1956. 

► TAG Squabble— Tactical Air Com- 
mand has always been a step-child in 
the USAF family and a sore spot in 
Army-Air Force relations. The main 
weapon of TAG now is the Republic 
F-84 Thunderjet, also the standard 
ground-support fighter of our NATO 
allies, lire sweplwing F-84F has al- 
ready gone into production as the suc- 
cessor to the Thunderjet botli for TAG 
and the NATO countries. Other T.AC 
weapons include the B-57A straight- 
wing light bomber being built by the 
Glenn L, Nfartin Co. and the B-66 
sweptwing light bomber being built by 
Douglas Aircraft. 

TAG is in the middle of a long- 
standing USAF-Armv squabble over 
control of ground-support aviation. 
USAF has pretty well convinced Armv 
that its theories of battlefield interdic- 
tion are normaliv a more effective em- 
ployment of air pou’cr against opposing 


ground forces than close ait support 
that uses air attack as a supplement or 
substitute for artillery or mortar Ere. 
However, Army feels that USAF neg- 
lects development of TAG at the ex- 
pense of SAC and would like to see 
control of TAG shifted to the Army. 

Air logistics is a relatively nesv and 
unexplored field. As USAF planners 
scratch harder for new methods to 
stretch their defense dollars, they arc 
bcconring increasingly interested in the 
possibilities offered by thorough ex- 
ploitation of air logistics. Two recent 
demonstrations of air logistics are being 
widely discussed in USAF circles and 
mav have a profound effect on the fu- 
ture of military air transport. They are; 

• Performance of combat cargo squad- 
rons in the Korean war. The work of 
the Combat Cargo Command and its 
successor the 315th Air Division is gen- 
erally credited with being one of the 
decisive factors in averting United Na- 
tions defeat in the Korean war. Under 
the direction of Maj. Gen. William 
Tunner and his successor. Brig. Gen. 
"Jock” Henebry, air logistics was 
brought to a level of efficiency which 
astounded embattled ground force com- 
manders. During the critical periods of 
the Korean combat, most ground lines 
of communication were denied U. N. 
forces cither by weather or the enemy, 
Virtuallv the entire combat operations 
of the Eighth Army and the Tenth 
Corps were supported by air supply dur- 
ing the periods of fiercest fighting. 

• Results of Project Redhead, a USAF 
experiment in the air lift of engines 
over its normal supply system. Faced 
with a critical shortage of piston en- 


gines, USAF began mo\ing them t)v 
air between the manufacturers and air- 
frame contractors; and between tactical 
units and overhaul depots. 

The basic advantages of air logistics 
demonstrated in Korea and Redhead; 

• Speed. The pace of military supply 
movement had increased only three 
miles an hour in the last hundred years 
of warfare and during World War II 
averaged 3} mph- from U. S. supply 
centers to combat areas. Air supply- 
moving at 150 mph,. a conservative 
transport speed-demonstrated in Korea 
that it is the only means of keeping 
pace with modern armored combat. 

• Economy. USAF has discox’ered that 
air supply' can eliminate much of the 
materiel that now is required to fill 
surface supply pipelines- In World War 
II a two-year supply of all military ma- 
teriel required for the China-Burma- 
India theater was tied up cn route to 
the combat areas when the war ended. 
In Korea, during periods of critical com- 
bat the group pipelines were virtually 
emph’ but ait supply directly from Japa- 
nese bases kept the combat forces going. 
USAF experiments in air movement of 
engines indicate that a completely in- 
tegrated air logistics system could ma- 
terially reduce the to^l number of jet 
engines required. 

Altbougn conventional methods of 
air transport have successfully demon- 
strated the possibilities of air logistics, 
both improved equipment and a fresh 
approach to administrative and ground 
handling procedures are necessary to 
begin a rcallv effectis'c attack on this 
problem. It is one of the major prob- 
lems facing USAF in the years ahead. 


U. S. Research Aircraft 
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AMERICA’S MOST MODERH ELECTROHICS DEFEHSE PLAHT! 



Devoted entirely to 
the manufacture of 
light military 
electronic equipment 


At Uiica, New York, the 
General Electric Company has dedicated a new 
rampart of defense to the service of our nation . . . 
its multi-million dollar Light Military Electronics 
Plant at French Road. 

Nothing has been spared to make this installa- 
tion the finest of its type. Here scientists and 
engineers highly trained in the techniques ofmil- 
itary electronics equipment design and produc- 
tion will work to serveall branches of the Service. 


Embodying test facilities without parallel in the 
industry, an automatically controlled conveyor 
system and over 275,000 square feet of manufac- 
turing area on a single floor, this new plant is 
self-sufficient to a maximum degree. 

An illustrated book describing this latest and 
most modern General Electric plant is available 
on request. Write for a copy of •'Strictly for 
Defense." General Elearic Company, Seclion 
733S-2, EUdronhs Pari, Syracuie, New York. 





Douglas XA3D-1 Grumman F9F-6 Cougar 




kicked up by the Convair delta Xl'2Y-l 
in San Diego bay provided the focal 
point for current Navy enthusiasm for 
this field. For the first time since early 
days of the Schneider Trophy races, a 
U. S. water-based fighter has appeared 
built to the same speed scale as its land- 
based contemporaries. 


Naval Air Looks To New Strength 


'I'lic device which has made this pos- 
sible is the hydro-ski, whose develop- 
ment in this country, ironically, was first 
stimulated by the Air Force with later 
but hea\-y assistance from NACA and 
Navv. Although the hydro-ski has many 
other applications, its most significant 
is expected to be in the F2Y type of 
water-based fighters that w ill be able to 
operate equally well from snow, ice, 
muskeg or sod fields. 

The Glenn L. Martin Co. of Balti- 
more is already working on another de- 
sign of this type for the Navy, and 
more than one veteran Navy contractor 


There is progress in carrier aircraft design and new 
water-based planes; but jet engines still lag. 


Naval aviation is beginning to emerge 
from the doldrums in which it has been 
becalmed while the jet eta whizzed 
toward sonic speeds. During the past 
year, developments in new Naval air- 
craft that reached the flight test stage 
forecast new vitality for Naval aviation 
and the creation of a significant role 
for both water-based and carrier-based 
aircraft in tlie sonic era of military 
aviation. 

The postwar difficulties of Naval avia- 
tion have been partly technical and 

E rtly political. Generally they stemmed 
im the continued dominance of the 
Navy (e.xcept for the late Adm. Forrest 
Slierman's regime) by the “black shoe" 
admirals of the surface fleet; the ill- 
ad\iscd strategy of the Navy’s "tan 
slioe” aviator admirals in stressing com- 
petition with the Air Force’s assigned 
mission of strategic bombing; and an 
ultra-conservative technical approacli to 
the new problems of jet propulsion and 

Korea brought the postwar starvation 
diet of Naval aviation funds to an end 
and substituted a healthy financial sub- 
sistence that two years later is begin- 
ning to show results. Brightest side of 
the Naval aviation outlook for 195? is 
the promise of water-based fighters, 
bombers and transports to provide a 
badly needed and non-duplicated type 
of military aviation. Gloomiest outlook 
is still in the powerplant field where ef- 
forts of the Navy’s airframe contractors 
are still limited and retarded by the 
slow pace of jet engine development 
and production. 

► Sixteen Ait Groups— Present Naval air 
strength is geared to operating 16 carrier 
air groups phis additional anti-sub- 
marine warfare squadrons, transports, 
etc. Marine air strength has been fixed 
at three wings, one for each of the 
three Marine divisions. Naval aircraft 
production has risen from a pre-Korean 
rate of about 70 pet month to about 
200 a month by the end of 1952. It is 
expected to increase gradually to 500 
per month by mid-1954 and hold at 
that level until the end of 1954-as far 
as the Navy’s current fiscal planning 
goes. 

At the end of 1954 the present Naval 
aircraft procurement program will leave 
the Navy about 700 planes short of full 
modernization of its air groups. Pilot 
strength is scheduled to rise from a total 
of 18,497 in 1952 to 23.709 by mid- 
1954, with training of new pilots ex- 
pected to accelerate to an annual rate 
of 2,200 by the spring of 1953. 

In the water-based field the salt sprav 


“ABLE DOG" 


to Navy pilots, Douglas Skyraider is standard Navy attack bomber. 
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U.S. Navy Attack 
and Patrol Planes 


2) Grumman XS2F-1 

3) Douglas XA2U-1 Skyshark 



is privately voicing regrets tliat lic did 
not take seriously Navy’s original appeal 
for a tt-atcr-based fighter design conipe- 

The Marines have a strong interest in 
the suceess of the F2Y, and for the first 
time in manv years, they have a strong 
priority to get a new Navy aircraft early 
in its production phase. 

The Marines' primary interest in 
water-based fighters stems from their 
tactical air cover for amphibious or air- 
borne assault on hostile shores where 
water, ice or snow are usually the only 
friendly air bases available during the 
initial assault phase. Special modifica- 
tions are planned to "jeep” carriers to 
enable them to act as mother ships for 
water-based fighters. 

While the hydro-ski has put water- 
based fighters into the sonic speed pic- 
ture, new developments in seaplane hull 
configurations have sparked increased 
interest in the large flying boat as a 
tactical aircraft and as a transport. Con- 
saif, with its turboprop-powered R3'Y, 
is breaking ground for the water-based, 
long-range transport, while the Martin 
company is building the XP6hf, a higli- 
speed jet mine-layer seaplane. 

► Obsolescidg Equipment— In the field 
of carrier-based as'iation, the Navy is still 
suffering witli equipment ranging from 
obsolete to rapidly obsoleseing in its 
operational squadrons. But new de- 
sclopments during last year offer signs 
that tiris technical inferiority will soon 

l^c best Navy fighters curraitly in 
operation arc the straiglitning McDon- 
■icll Banshee and Grumman Panther 
jets whose designs subject them to rela- 
tively low Macli limitations and cffcc- 
ti' cly bar them from the fastest pace 
of the Korean air war. The ^Vorid War 
II Corsair is still prominent both in 
Navy carrier squadrons and with the 
Marines, particularly in Korea, although 
early in 1953 Vougfit ended the 12-sear 
])roduction run that built more than 
12,000 Corsairs. 

The best Navy attack bomber in sub- 
stantial sersice is still the Douglas AD 
Skyraider, tlic "Able Dog” of the 
Korean air war that lias been toting 
fi.-lOO lb. of bombs off pitching carrier 
decks and regularly distributing them 
oser tlie North Korean transport system 
in as many as 12 attacks with a single 
load. The Skyraider has done saliant 
service in Korea but has suffered hcavilv 
from flak and could not sim'ive long 
against any .serious jet opposition. Its 
successor has been long overdue on the 
Navv carrier decks. 

However, specialized versions of the 
Skyraider equipped for weather recon- 
naissance, anti-submarine work and 
niglit 0 |)crations will remain a fixture 
aboard tlic carriers for some vears to 

The Nai'v’s current deficiency in jet 


figlitcrs-wliich has rankled some ad- 
mirals into intemperate statements on 
the Korean air war— shows signs of com- 
ing to an end during the coming year. 

It is true that Navy jet fighters and 
even the venerable Corsair have 
knocked down Russian-built MiG-15 
sweptwing fighters on a few occasions. 
But it is also true that none of these 
planes is technically equipped to carry 
on sustained air-to-air combat at tlie 
accelerated pace of the MiG Alley fight- 
ing during the past year. This is simply 
because of tlic superior .s|)ecd of swept- 
wing aircraft over any of the earlier 
straiglitu'ing jet designs of relatively low 
Mach limitations. 

The Navy’s tacit recognition of this 
MiG Alley maxim is apparent in its 
swift procurement switch to buy a blue- 
painted, carrier-based version of tlie 
Nortli American I'-86 Sabre that has 
been fighting so successfully against 
terrific odds against the MiG-15. The 
F/-2, Navy version of the F-86, passed 
its carrier qualification trials during 
1952 and first production models were 


delivered from North American’s Co- 
lumbus plant late in the year. During 
1953 squadrons of FJ-2s may become 
the first Navy carrier-based fighter 
squadrons capable of battling the MiG- 
155 on equal terms, 

► New Sabre ’Version— An indication 
that the Navy regards the switch to 
North American's design as more tlian 
a temporary stop-gap is found in its 
production plans wr the KJ-3, with a 
7,200-lb.-thrust Wright J65 Sapphire 
engine substituted for the present Gen- 
eral Electric 5,800-lb.-plus J-47. 

Another sweptwing fighter that may 
appear in combat during 1953 is the 
Grumman F9F-6 Cougar, a revised ver- 
sion of the straiglihving F9F-5 Panther. 
There appears to be a variety of opinion 
within the Navy on the performance 
capabilitv of the Cougar and only the 
test of combat will really render the 
verdict. Grumman’s variable-sweep de- 
sign. the XFIOF, has reached the flight 
test stage but its development has been 

Two of the most promising designs 
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tliat e\’cr slid across BuAet’s fighter desk 
are the Vought F7U Cutlass and the 
Douglas F4D Skytay. The Cutlass 
prototjpe first flew in 1947 and was 
well ahead of its contemporaries at that 
time. It was comparable in performance 
to the early F-86 which was not much 
farther along then. 

Now much of this time advantage has 
been dissipated, partly by the Navv 
tendency to ovetburr^en the aircraft 
with equipment, partly bv control prob- 
lems, but primarily by the snail’s pace 
of Navy powerplant development that 
nes'cr provided sulEcientlv powerful en- 
gines to get full performance from the 
airframe. 

Even now the first F7U-3 production 
models coming from Vought’s Dallas 

R iant are powered by Allison J35 5,200- 
j.-thrust jets because the Westing- 
house fi.OOO-lb.-thrust J46s originally 
specified are not yet available. 

► Watch Skyray— Veteran Naval airmen 
are now hopeful that the same mistake 
will not be repeated with the promising 
Douglas F4D design, although there 
are some signs that it may be put 
through the same bureaucratic wringer. 

Sclieduled to take the Westinghouse 
J40, a 7,500-lb.-thrust jet. the F4D was 
forced to make its initial test flight with 
a J35 because no J40 was available. 
Even with this lower-powered engine, 
initial flight performance of the F4D 
was so remarkable that some groups in 
tlie Navy immediately began to make 
plans to add more equipment to fit the 
plane for additional roles, without too 
much thought as to how this would sub- 


If Navy pushes F4D development and 
the production sagelv, the combination 
of the carrier-based F4D and the water- 
based F2Y may give them a formidable 
figliter combination for sonic combat. 

Another transonic fighter design on 
which Navy is betting heavily is the 
.sweptwine McDonnell F3H Demon. It 
is scheduled for heavy production both 
in McDonnell’s St. Louis plant and at 
Temco’s Dallas plant. Little is known 
about this aircraft other than the fact 
that it made its initial flight tests last 

► Night Fighter Action-In the night 
fighter category the underpowered 
Douglas F3D has given a good account 
of itself when flown b>' Marines from 
shore bases in Korea. In their first oper- 
ations, patrolling MiG Alley at night 
and providing night fighter escort for 
USAF B-29 Soperforts, the Skyknights 
have knocked down half a doacn Red 
fighters including MiG-15 jets. 

Although originally designed for car- 
rier use, the F3D program was severely 
curtailed when it became apparent that 
mote-powerful jet engines would not be 
available tor advanced versions of the 
Skyknight. Only other night fighter for 
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MAW FEATURES arc covered by our Pnl. N'o.'s 1G1900, 16279.3, 
2411«61. 246&'}70. 2.513080, 2526325, 2532538. Other Pals. Pend. 
MONOBLOe* CONSTRUCTION eliminates unnecessary creepage path 
and reduces possibility of moisture and dust 


ickcts and pro 
lechanical strength 


sUong^”moi5e^palL. 

MOLDID MELAMINE body narU insti 
and high dielectric and arc resistance. 

PRECISION MACHINEO CONTACTS are gold plated over silver for 
sistem electrical conductivity, prevention of corrosion and ea 
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carrier operations now in protliiction is 
the McDonnell Banshee. 

In the carrier-based bomber field 
Navy now has some North American AJ 
Savages operational. These planes were 
designed to carry an atomic bomb and 
represent one of the Navy's early ap- 
proaches to jet propulsion. They are 
powered by two P&WA R2800 piston 
engines supplemented by an Allison J3J 
turbojet for auxiliary power. Navv now 
plans to use the Savage as a carrier-based 
tanker to refuel jet fighters. 

Since carrier-based jet fighters are now 
equipped to handle small atomic bombs, 
this seems to be a logical use for the 
slower piston-engine bomber. Two 
turboprop attack bombers— the Douglas 
A2D and the North American A2/— 
have been under development for some 
time, but problems with their Allison 
T40 turboprops have kept them in the 
des'elopment stage unusuallv long- 

The Navr ’s most promising bomber 
in the air now is the sweptwing Douglas 
,A3D which made its first flights late 
in 1952. The A3D is, of course, de- 
signed to deliver atomic weapons and 


.s expected to luivc a top speed equal to 
or better than the USAF B-47. 

W'ith a gross weight of 70.000 
pounds, the A5D is the largest plane so 
far designed for carrier use- Although it 
may be fiossm c'xperimentally in small 
quantities off the 45.000-ton Midway- 
class carriers, it was primarily designed 
for the 60,000-ton Forrestal. 

► ASW Plans— In the field of anti-sub- 
marine warfare, Navy is continuing on 
a variety of airborne attacks on the 
problem- Newest is tlie use of helicop- 
ters based on carriers as a primary 
method of detection. The Bel! XHSL 
and the Sikorsky XHSS-1 are the first 
Navy attempts to use helicopters for 
anti-submarine warfare. Both will be 
equipped with avionic detection gear 
including a new type of sonobuoy that 
can be lowered into the water for sub- 
marine detection. 

Since tlie minute radar target offered 
by schnorkel submarines diminishes the 
value of standard airborne search radar, 
the liclicoptcr and sonobuoy combina- 
tion offers considerable pronii.se. 

A new Grumman ASW plane, the 
Iwin-cnginc XS2F-I, made its appear- 
ance during the vear in prototype form. 
It is a carrier-based plane powered by- 
two Wright R1820 Cyclones and com- 
bines the search and attack functions 
now split between the two versions of 
the Grumman AF series. 

ASW planes currently in Navy use in- 
clude the Martin P5M seaplane wliicli 
went into squadron service in 1952, and 
the land-based Martin P4M and Lock- 
lieed P2V series- The latest P2V-6 is 
modified for use as a minelayer. 

► Carrier Developments— Navv .^SW 
plans indicate that the “jeep” carriers 
built during World War II will con- 
tinue as the standard ship base for 
aerial ASW units. 

New developments in the largc-carricr 
field included the angled flight deck to 
divert landing aircraft away from air- 
craft parked on the forward deck. An 
experimental installation was made 
aboard the* USS Antietam and opera- 
tional trials are scheduled during 1953. 
The Forrestal-class carriers are tenta- 
tively scheduled to utilize the angled 
flight deck principle. 

Another improvement in large carriers 
will come from the inslalhition of 
steam-driven catapults to permit launch- 
ing of larger and heavier aircraft. Pres- 
ent Essex-class carriers require catapult 
reinforcement to launch an aircraft of 
even the Banshee’s gross weight. Both 
the angled flight deck and steam cata- 
pult were British developments that 
have been adopted by the U. S. Naw. 

Late in 1952 the keel was laid for the 
USS Saratoga, the second of the For- 
restal super-carriers and funds for a third 
are included in the fiscal 1954 Defense 
Department budget still under consider- 
ation by Congress. 
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we've filed our catalog in the 

Institute of the 
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Consult it for complete data on Air- 
bome's ROTORette — L ineator — 
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BKAVER L-20 by DH Canada starts takeoff run down main street in Korean town. 


Army Awaits Korea Copter Report 

Data on mass employment of rotary-wing craft will pro- 
vide base for extension of combat airlift tactics. 


A major sliift in Amiy air doctrines 
is expected to have a revolutionary effect 
on tlic old-fashioned foot-slogging in- 
fantry and mule-drawn artillery way of 
fighting a war. 

That is the prediction of Army plan- 
ners awaiting r^orts from Korea, where 
within the next few months Army com- 
manders are expected to test all imagin- 
able uses for 21 transport helicopters 
under actual combat conditions. 

► First Company— Tliere have been 
short-time transport helicopter maneu- 
vers and experiments by both Marines 
and Army heretofore; but now for the 
first time, a complete Army helicopter 
transport company with a complement 
of 21 Sikorsky 11-19 machines and hvo 
smaller personnel copters (either Hillers 
or Bells) is at the disposal of the com- 
bat commanders contimiouslv for what- 
ever uses they require in liauling troops, 
armament and cargo up and down the 
hilly and rugged Korean terrain. 

Army tacticians are confident that 
results from this first exhaustive com- 
bat evaluation will not differ greatly 
from many of the findings of tests and 
maneuvers already made. But they ex- 
pect the Korean experience will pro- 
vide much valuable new data on mass 
cmplosnicnt of the rotarv-sving craft, 
from which to extend hclico|5tcr airlift 

► Operate at 40 Ft.— Demonstrations in 
this country have shown how shuttle 
trains of the Sikorskv machines, each 
u'ith a ton of pavload, have been able 
to sneak in at altitudes nf about 40 ft. 
above the terrain, taking advantage of 
cover provided bv hills and wooded 
areas, to make spot deliveries of 75-mm. 
guns, combat-cquioped troops, ammuni- 
tion, supplies, and any other cargo de- 
liveries. while hovering. 

Armv now has ten helicopter trans- 
port companies authorized, and will 
equip additional companies up to this 


total as rapidly as deliveries can be 
made of larger helicopters. 

Delivery in quantity of larger Pia- 
sccki H-21 transport copters is not ex- 
pected until about the end of the year. 
All the first companies will be stand- 
ardized on tire Sikorskys. Two other 
companies are already operating in this 
country. Because of maintenance and 
parts replacement problems, it is con- 
sidered nncconomic to activate any 
single company with a mixture of the 
two types. 

► New Airborne Concept- ^Vhile fixed- 
wing combat cargo planes such as the 
Fairchild C-119, the not-yet-combat- 
proven Chase C-125, and ultimately the 
Lockheed XC-150, will undoubtedly 
have a place in front-line operations for 
some years to come, mrmy Army plan- 
ners expect the helicopter to take over 
in this field. 

Es cntiuilly it is probable that USAF’s 
Troop Carrier Command may become 
more and more of a .siipolv piBclitic, 
until its overlapping function can be 
absorbed by Military Air Transport 
Service. 

With Army trend toward more and 
more airborne operations, the new em- 
phasis on assault transport helicopters, 
as against fixed-wing planes, was under- 
written in the recent (Nov. 4, 1952) 
iriiut Anny-Air Force memorandum, 
lifting the weight limitation previously 
imposed on helicopters by the two 
sersiccs- Weight maximum of 5,000 
lb. empts’ weight for fixed-wing Army 
craft remains in force, however. 

Attrition in men, supplies, and equip- 
ment. due to losses in par.iciiutc drops 
from fixed-wing troop carrier planes, has 
boon a serious problem ever since mass 
air drops started in World War If. The 
task of resuppiv and reinforcement of 
an airhead once established either by 
airdrop or bv assairlt transport landings 
is also a critical one. 


Helicopter planners think the new 
big copters for assault transport land- 
ings and resupply will cut these losses 
sharply. 

► Bi^er Copters Wanted— The heli- 
copter transport program wants a large 
supply soon of copter "trucks" with 
3-to-5 ton payload capacity, about the 
size of tlie Piasecki XH-16, with fuse- 
lage comparable to a Douglas DC-4. 

How much larger the ships will have 
to be ultimately, depends on the ques- 
tions of economic operational factors, 
limited eventually by problems of get- 
ting the copters to the theater of opera- 
tion, and keeping over-all rotor diam- 
eters small enough so the landing and 
takeoff operations will remain flexible. 
But subject to these limitations, tlie 
Army would like helicopters big enough 
to lift 50-ton tanks for short distances- 

► Army Aviation Today— Preseat-day 
Army aviation is not organized as a 
separate service, but is distributed 
throughout the combat and service sup- 
port elements of other branches, to 
form organic parts of their organiza- 
tions. Aircraft and men to pilot and 
maintain them are assigned to Infantry, 
Artillery, Transportation Corps. Signal 
Corps, Corp of Engineers, Armored 
Force, and Medical Corps. For ex- 
ample: An infantry division now has 
26 aircraft and an armored division, 28. 

A recent tallv showed that the Army 
now has in use around 2,200 aircraft, 
with several hundred more on order, 
including both fixed-wing and heli- 
copter types. Tliis, of course, does not 
include USAF's Troop Cartier Com- 
mand and Tactical Air Command air- 
craft called upon to support Army com- 
bat problems as needed. 

Army decision to transfer control of 
its aviation from Ordnance to Trans- 
portation Corps last year has meant a 
general acceleration in Army aviation 
emphasis and activity which will con- 
tinue indefinitely, according to present 
thinking. 

Transportation Corps staff sees op- 
portunities to make substantial savings 
in ground transportation by using heli- 
copters, particularly as expediters, un- 
der conditions where time-savings will 
be important. 

• Number of trucks and truck operat- 
ing personnel can be reduced by using 
helicopters. 

• Requirements for special engineering 
equipment and bridge building will be 
lowered by use of helicopters in river 
crossing. 

• Requirements for combat road con- 
struction and maintenance will be les- 
sened bv reducing surface vehicle traffic. 

• Fast evacuation by helicopter of seri- 
ously wounded from front-line areas 
has already saved more than 11,000 
men as well as relieving surface vehicles. 

All Armv fixed-wing craft now used 
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Heavy metal parts now shipped in 



CARDBOARD instead of 
WOOD -thanks to new tape! 


New Polyken High Tensile Tape 
slashes shipping costs for 
Hawker Manufacturing Company 

The Hawker Manufacturing Company of Dayton, 
Ohio, knew they could save important money if their 
Steel lathe parts could be shipped in cardboard cartons 
instead of wooden crates. The problem was to find a 
satisfactory way to close and reinforce these cartons. 

They tried banding, but the bands cut or crushed 
the canons. Besides, the banding was hard to handle, 
bulky to store, and its application demanded special 
tools. The high tensile tapes they tried didn't hold. 
They split, rolled at the edges and didn't provide any 
resistance to weather. 

Then Polyken introduced a new high tensile tape 
; : . the only high tensile tape with a plastic-coated cloth 
backing- Hawker used it, found it did the job with 
complete satisfaction. 

Here’s why new Polyken High Tensile Cloth-Backed 
Tapes can solve similar problems for you: 


120-pound cartons are quickly, easily and neatly sealed 
for shipment with Polyken High Tensile Tape No. 360. 



Polyken High Tensile Tape anchors steel feed rolls and 
sleeve parrs for turning lathes inside cardboard cartons. 


This is tlie only high tensile tape with non-split 
doth backing— plastic coated to resist weatfier. 
Excellent adhesive quality fuses rape to rlie carton 
without cutting or crushing — provides sure, last- 
ing hold without creep or edge roll. 

Application is fast — 6 times faster than banding— 
and no special tools are needed. 

The tensile strength: 240 pounds per inch of width. 


New Polyken High Tensile Tape is now available 
in Gloss Black. No. 36o. for regular packaging 
applications and NON-STAINING Gloss White, 
No. 361. where a protection from staining is 


This is just another example of the way business is 
finding new money-saving uses for the new Polyken 
tapes. Use the coupon for samples and complete in- 
formation. 


TAIIOBED TO YOUR JOB 


PolqkeriSi 

INDUSTRIAL TAPES 


Deparlmeni of Bauer Sl Black 
Division of The Kendall Company 
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to — 90'C (—130 F) and below 


continuous 
operation at 
exceptional 
temperature 


EXTRUDED TEFLON (Tetrof)uoroethylene) hook-up wire is 
orgonicolly copobie of susfoined operation from -+-210°C to 
— 90°C with no appreciable decomposition. This wide range of 
operoting efficiency continuaily opens new applications for 
EXTRUDED TEFLON - especiaily where constant stobiiity under 
exceptional temperoture conditions is required for long periods. 
EXTRUDED TEFLON -f-210°C to -90°C is non-inflammable . . . 

Because of low electricol losses, EXTRUDED TEFLON is 
adaptable for high frequency use. It has very high volume 
and surface resistivity. EXTRUDED TEFLON is available in thin 
wall ond specified hook-up wire sizes, with shield or jacket, 
also as cooxiol cable. 

NGW AVAILABLE in lO colors — black, brown, red, orange, 
yellow, green, blue, violet, groy, white. Somples available. 

mfg. co. 

199 Washington St. Boston 8, Mass. Plant— Clinton, Mass. 


are equipped for instrument flight, from 
the Cessna L-19 up. Others include 
the de Havilland Beaver L-20, the 
Beech Twin Bonanza L-25, and the 
Cessna LC-126. 

► Procurement Set-up— .\ir Force and 
Navy procurement organizations handle 
actual procurement and contract rela- 
tions for Army aviation, but the Army 
recently has been insisting on a more 
active role in determining requirements 
for the aircraft it wants to use. 

Until now this has largely been a 
matter of looking at what aircraft are 
available on the shelf, commercially, or 
developed by other military services, 
without primary emphasis on what the 
Army itself wants. But as the Army be- 
comes an increasingly larger user of 
helicopters, more an3 mote pressure 
can be expected to be turned on for 
more Army voice in the early develop- 
ment and design characteristics of pro- 
totype aircraft for Army use. 

► Liaison Planes— Opinion is still di- 
vided in the Army as to whether the 
small helicopter will simersedc the 
fixed-wing liaison plane, development 
of wing flaps, slots and otlier slow-flying 
devices, to a degree where the fixed- 
wing craft can be operated out of very 
small areas, is still being pushed. 

Army will soon take delivery for 
evaluation of an experimental militaty- 
hpe Ilelioplane, developed by Prof. 
Otto Koppen of Massachusetts In- 
stitute of Technology, comparable in 
characteristics to his cis’ilian Helio- 
planes which can operate out of tennis- 
court-size fields. 

Meanwhile the current Cessna L-19 
Birddog liaison plane, a very rugged 
jack-of-all trades, does a good job of 
short-field landings and takeoffs. 

► Convertiplane Prospect— Long-range 
prospect for Army aviation is tire con- 
vcrtiplane designed for vertical takeoffs 
and landings like a helicopter, but 
capable of higher speeds in forward 
flight like a conventional airplane. 
Three experimental contracts for small 
con\’ertipianc prototspes arc now held 
bv Sikotskv, McDonnell and Bell. 

Competent engineers anticipate that 
the mechanical difficulties invohed in 
transition from one regime of flight to 
tire otlier will cventiiaTlv be overcome, 
but meanwhile Army is |5utting most of 
its blue chips on the helicopter for the 
immediate future. Army spokesmen re- 
cently indicated that the convertiplane 
would have to show a lot of advance- 
ment over the helicopter, before it 
would be ready to replace it. 

Other future Army interests are in 
small helicopters with jet-tipped rotors, 
such as the Hiller Hornet and the 
American Helicopter H-26, and in 
larger jet-powered copters capable of 
enormous direct lift, for use as flying 


Engineereef Wire and Coble for the Electronic orirf Aircraft Industries 


cranes. 


Today more needed than £ 


Uno ADT AIRCRAFT GROUND 
tlwI/HM POWER UNITS ! 


POWER UNITS ! 


If your oircroft ground power supply is a problem, take a tip from the over forty air lines 
who hove found the answer. It's o Hobort Ground Power Uniti-Avoiloble in either electric- 
motor or gosoline-engine-driven, slotionory, trailer-mounted, or self-propelled models in O 
range of sizes, one of which is just right for your operotions- 




MODEL 666 -6C 


scK-propelled. Used ex- 
tensively »ilh DC-6. Con- 
stellollpn nndsiroller air- 
craft. 



MODEL 671-1000 am- 
peres at 26. 6 volts. 
Gosoline-engine-driven. 
self-propelled. Used with 
DC-7, Stro'oeruiser and 



Aircraft requirements ore changing rapidly . . . Hobart’s developments hove kept pace . . . 
so now more than ever you need this relioble, modem and economicol ground power 
service, Hobort Ground Power Units will sove you money becouse they stoy on the job 
longer . . . need less moinfenonce core . . . ond hove more exclusive features that ossure 
you yeors of extra service. Send for complete details today! 
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Red Air Reserves for Korea Worry U. S. 


U. S. fighter bases arc located close to 
the front. 

U. S. air coniinandcrs could call on a 
Imiitcd lumibcr of Nasy, Marine and 
Air force jet fighters for interception of 
a major Red attack. 

Wliilc exacting toll, these would be 
no match in air-to-air battle for over- 
whelming swarms of MiG-1 >.s. U. S. 
rcjcrvc in Japan is of insufficienit quan- 


Though Sabre is superior as a M'eapon, numerical 
advantage of enemy makes our position precarious. 


Tokyo-U. S- took a big gamble in tbe 
uncertain ait war over Korea in 1952— 
aird won. The gamble will continue. 
\Mtli U. S. holding slightly improved 

Few persons yet realize how danger- 
ously far under strength U. S. ait 
power in Korea was— and is-compated 
to the vast Red air fleet nosv based 
in tbe sanctuarv nortli of the Yalu. 
Emphasis on the 10-to-l superiority 
of American Sabre jets over Russian- 
built MiG-1 5s tends to obscure this. 

At the planiring table for each United 
Nations air and ground operation there 
is alwavs the unspoken "if”— If the 
Communists do not attack in force in 
the air. 

► Red Hand— Here, based on sear-end 
intelligence estimates, are the trumps 
held bv the Chinese Commimist and 
North Korean air forces in this deadly 
game: 

• 1,200 jet fighters, inclnding more 
than 1.000 MlG-15s plus other swepl- 
wing and straightwing types. 

• 250 piston-engine fighters. 

• 200 light bombers, mostly of the 
TU-2 type. 

• Close to 100 twin-jet IL-28 medium 
bombers, 

• 150 transport planes. 

More than 1,200 of these aircraft are 
stationed in Manchuria and the north 
military district of China, within strik- 
ing distance of Korea. 

This constantlv expanding air force 
is almost exclusively Russian-built. In 
addition, the Chinese and North 
Koreans presumably can call on Russian 
air power based in Siberia, the Kuriles 
and Sakhalin Island for reserve strength. 
Gen. O. P. Wcyland, who commands 
the I'ar East Air Force, has reported 
that the Russians liave 4.500 aircraft in 
the Far East "over and above the 
strength of the Communist air forces 
in Manchuria and Red China.” 

Still unanswered is the big question: 
"Wliv don’t the Communists use their 

► U. N.' Hand-Ag,rinst an attack in 
strength by the Communists— an at- 
tack wlrieh could include 1,000 MiG-1 5s 
—Fifth Air Force in Korea could put 
into the air a maximum effort of only 
1 50 first-line jet fighters— two wings of 
F-86 Sabres, the 4tli and 51st Fightcr- 
Intcrccptor Wings, .^nd there is no 
guarantee that U. S- Sabres could even 
get oE the ground against a properly 
timed surprise attack. The .\mcriean 
radar screen is vulnerable (in a manner 
similar to most radar systems) and main 


titv and quality to stop such an attack. 
Help would have to come fronr the 
U. S.: whether it would be in time is 
questionable. 

"If the Reds used their potential ait 
.'trength, they coitld drive F'ifth Air 
Force out of Korea in less than a week," 
one high-ranking Fifth Air Force officer 

Ilis opinion is supported b\- state- 
ments of otlicr top U. S. officers in the 
far East. 

"We would need liclp,” admits Lt- 
Gcir. Glenn O. Barcus, commander of 


MIG BLASTED near Yalu falls off on right wing before spinning in. 


PAN IHER BLASTING Korean bridge with wing bomb and 6-in. rocket. 
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CONVAIR’S VERSATILITY has made it the 
most universally accepted aircraft in modern avia- 
tion- More airlines have chosen the Convair than 
any other post-war passenger plane. Business cor- 
porations and the armed forces are using Convair 
Beets to give wings to vital services. Watch for new 
versions and even greater utility of the Convair 
. . . achieted through engineering that aims at the 
maximum - . . Engineering to the Nlli Power! 


CONVAIR 
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MORE FACTS ON GETTING ”A BETTER START TOR YOUR FINISH” 


NEW! for pre-finishing 

ALUMINUM 


PENNSALT NOW OFFERS A COMPLETE "PACKAGE” 

Five specialized pieducts— three brand new— tor preparins aluminum prior to anodizing, chromalizing, or other finishing methods 


Here's a versatile new group of materials 
that will be of major interest to everyone 
concernerl with the finishing nfaluminiim. 
One or more of these outstanding pruj, 
ucis can help finishers do a faster, safer, 
more economical, and considerably better 
job — un any grade or alloy of aluminum, 
and in conjunction with any type 
of finishing. 

First of rhe three new products in this 
"[lackagc" is Pennsolr Cleoner A-27 — 
a mild, non.clciiing aluminum cleaner 
that removes suils and marking inks with- 
out attacking the metal, tlvcn when 
allowed to dry on the work, it will not 
streak or stain. Yet this superior cleaner 
costs the same as or less than competi- 
tive cleaners. 

Second in die group is Pennsclt Cleaner 
AE-16 — a new nnn-scaling. nnn-sludging 
etchant that produres an exceptionally 
uniform satin etch. A&16 solutions stay 


in lialaiicc. are ca.sv !<■ control, and work 
fast. Tank cleaning with ;\K-lf> can be 
done with just a stream of water— no 
more rock-iike scale that reipilies iiand- 
chipping. 

Third new product is Pennsoir Afdox — 
a powdereil acid-lype de-mii tier and deox- 
idizer. Aldox completely replace,- nilric 
acid in these jobs— gives you an easy. to. 
handle, safe powder wliicli doesn't pro- 
iluce irritating fumes. Aldus ilesmuts lu 
give a brighter surface than acid; 



insalt 

micals 


it deoxidizes to provide a low SCR Irrr 
spot welding. 

The two lime-tested cleaners which com- 
[ilclc the "package" are Pennsolr Cleoners 
85 ami MC-1 — rct'rrmmcmicrl lor u-e 
w'heievcr e.xi'essive grease, dirl- or an un- 
even oxide fiim must Ire removed before 
etching the aluminum. 

A COMPtETE TECHNICAl SERVICE is 
available In help you clion.seand use lhe-i‘ 
Pemisali surfai'e-preparaliuu malerials in 

ncr on your parlirularaluminum prod ni ls. 

^'e shall gladiv send you detailed informa- 
tion or hax'e a represenlatixe call at voiir 
convenience. Write: Metal Procc--ing 
Dcfrt.. Pennsx Ivania Salt Manufacturing 

Co.. A'.-fiT; Ilf. Widener Hldg„ Phila. 
7, Pa. irA'hT: Woul.sey Bldg., 2168 
Shalluck .Axe.. Berkclex i. Calif. 


Mercy Missions 

3rd Air Rescue Croup Rescues 

Behind encinv lines 



7.3T2 


8,278 

Air Evacuations 


Battle casualties 

. 39.000 

Other patients 

15,500 

Total exacuations 


NOT'E; Totals do not all add ex- 

actlv, due to MATS' estimating 

method. 


SOURCE: -Militar)- Air 

Transport 

Serx-ice. 



[lie l''iftli Air Force. Gen. WeyUnd in 
'I'okyo holds similar views. 

'llie Coinniunists have the airfields, 
personnel and logistic support for such 
an attack. 

► The Play-ln the face of these oxcr- 
whehning odds, U. S.-xvith no other 
clioice-took the calculated risk, com- 
mitted its limited air pcixxcr in the 
h'ar East and lield unlimited air super- 
iority in the skies over Korea. The 
Communists did not play their trump 

Nevertheless, this air supremacy was 
not achieved cheaply. Latest .Air 
Force summaries list 700 planes lost to 
Communist fighters, ground fire and 
"other causes" since the start of the 
xvar. The Navy lost 552 planes and the 
Marines T81 in the same period, to 
bring combined U.S. losses to a total 
of 1,73?. 

It also was an uneasy air superiority, 
based on the fact tliat the cnemx xvas 
not properly employing the forces at 
his disposal. Several Air Force offiwrs 
xxarned of overconfidence resulting 
from this situation, for by sound an’d 
aggressive use of mimcric-al advantage 
and superior equipment, the Commu- 
nists very quickly could regain control 
of the air oxer Korea at any time. 

“Our success can create a false sense 
of security if it is attributed to tlic su- 
petioritv of our equipment," an officer 
at Fifth Air Force said. 

"Combat pilots in this theater agree 
that our air superioritv has been gained 
in spite of, and not because of, the 
equipment. We must not alloxx’ the 
tact that xvc have won control of the 
air xx'ith a smaller force and inferior 

a aipment to lull us into using in- 
cctixc einplovmcnt of cnemv forces 
as a planning factor in future air opera- 

► Sabre xs. MiG— The tremendous edge 
gained by U. S- fighter pilots against the 
Reds in MiG Alley has led many people 
to beUexe that the American F-86 
Sabre is a vastly superior aircraft to the 
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in the world « 


uabeard-of dimeosioas in tnecbanical doors! 
Thac, iiterally, was (he challenge presented by the entrance 
doors for the new B-47 Flight Haogar built by Boeing 
Airplane Company at Wichita, Kansas. 

Two openings each called for eight sections — 66 feet 
wide ... 60 feet high— a total width of S28 feet. Two other 
openings were 264 wide by 60 feet high. A total opening 
area of 95,000 square feet! And, each section of each door 
had to open independently — or, all had to operate simul- 
taneously! 

International's door engineers, working with the archi- 
tects and Boeing planning staff, actually helped to develop 
new concepts in door design to accomplish all that these 
doors ace called upon to do. These ideas ace exemplified 
in the completed entrance— the world's largest. 

If you have a door problem — unusual or commonplace, 
-call in International’s experienced door engineers. 


AVIATION DIVISION 


1980 EDGAR ST. 


EVANSVILLE, IND. 


Russian-built MiG-15. It is not. 

In two of the most important charac- 
teristics of a fighter aircraft— ceiling and 
rate-of-climb— the Sabre is inferior. 
MiGs have been seen liolding formation 
above an altitude of 50,000 feet; only 
with extreme difliciilty can a Right of 
Sabres stay in formation at 45,000. In 
general, it might be said that the two 
aircraft are equal in flight performance 
below 20,000 feet and that the MiG is 
superior above 20,000. There arc two 
marked exceptions to this: F-S6 high 
Mach dive cliaracteristics arc better at 
all altitudes and the MiG ratc-of-dimb 
is superior at all altitudes. 

What it all sums up to is this: Al- 
though the MiG-15 is a better flying 
machine, the F-86 Sabre is a better air 
weapon. Superior armament, more skill- 
ful pilots, better tactics and a mote ac- 

gin of victory in the thin air high over 
the Yalu. 

► U. S- Handicaps— Any evaluation of 
the jet air war should also take into 
account the handicaps under which 
U. S- pilots fight in this theater; 

• A diplomatic decision has given 
the MiG pilots a sanctuary north of the 
Yalu into which they can flee at any 

• Superior performance of their air- 
craft has given the Red fliers another 
sanctuary: an altitude which the Sabres 
cannot reacli. This, plus the faster 
rate-of-climb of the MiG, means that 
all fighting is at the discretion of the 
Reds. If a Communist pilot docs not 
wish to fight, he can remain above the 
Sabres; if the going gets tough when 
he mixes in a "gaggle” with the Ameri- 
cans, he can always climb out of the 
fight. 

• The combat area, at the outer limit 
of the Sabre's combat radius, is en- 
tirely over enemv territory. Chances 
are that a MiG pilot who bails out will 
fly and fight again. Chances of a Sabre 
pilot who bails out are not so good, 
although many do escape, 

• MiG pilots base the advantage of 
excellent GCI (ground control inter- 
cept) direction, which Sabre pilots lack 
due to the location of the combat zone. 

• American pilots are almost always 
outnumbered. At times, more than 200 
MiGs have crossed the Yalu to jump 
Sabres patrolling in scattered flights 
of four. 

► Who Flics the MiG?— It is generalW 
conceded here that many of the MiG 
pilots are Russians— although no posi- 
tive proof has yet been made public, 
great numbers of Russian pilots 
have been reported on the fields in 
the Antung complex, and it is logical 
to assume that they fly many of the 
MiGs from those Imscs. There also is 
speculation that the "student body" in 
the Red's MiG Alley training program 
includes fliers from other Communist 
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universal cleaner 


no heat, no odor, no fumes, 
no solvents, no skin-burns, 

u’s FIRE PROOF! 

Developed for alt American Industry, ..an amazing 
super-cleaner you spray on! Just touch the trigger of 
this remarkable pressure gun and the world's first Uni- 
versal Cleaner... Patented KELITE SPRAY WHITE... 
goes to work cleaning practically anything, anywhere 
...with complete safety. It removes grease, oil, wax, 
gum. dirt, dye, ink, soap, light carbon, etc.. ..does it 
wiihouc heat, odor, fumes, solvents fire-hazard, or 
danger to skin. Does it NOW — in seconds! And it’s 



completely safe on all metals, plastics, rubber, porcelain, 
composition, concrete or wood when used according Co 
directions. You simply must see it work to believe it! 
Sturdy gun refills in seconds— holds enough SPRAY 
WHITE for hours of cleaning.. .is charged with ait 
pressure from any source. ..comes complete with spray 
and needle-jet nozzles. Built to last a life-time of 
HARD industrial use. 


set A t»“' 




satellites such as Po1an<] and Czcchoslo- 

Red tactics have varied from aggres- 
sis'C to tiuiiel. Two Anicrit-.ui pilots told 
lorrespoiideiits of attaching a fliglit of 
00 MiGs crossing from Manchuria. 
W'licn tile two Sabres attacked, the 60 
MiCs turned tail and ran. 

At other times, MiG pilots have 
not hesitated to attack esen when out- 
numbered. 

► Ground Attack— Most iinportant mis- 
sion of the I '-Shs is to sene as a defen- 
.sise screen for dmiiglit attacks of 
lighter-bondicrs striking ground targets 
in North Korea. Most of these now arc 
F-S4 'rinuidcrjets- l'-51s and I''-80s are 
being phased out of U. S. .Air I'orce in 
Korea. 

Vastly imptoied Red anti-aircraft fire 


is taking an increasing toll of the rug- 
ged Tlumdcrjets. This increased ground 
fire is due partly to better Communist 
erinipmait and techniques, partlv to 
the static nature of the front. \\'ith 
opposing forces riccpiy dug in on a line 
across the waist of Korea, tlic enemy 
has been able to mmc heavier anti- 
aircraft weapons forward with less risk 

Imptrn ed Rcxl railar indicates a need 
for more cciiripment for electronic 
counter measures bv U. S. forces. 

The war in Korc-a, now reminiscent 
of the trench warfare of W orld W'ar 
1, calls for a different Hpe of ground 
support tlian tlio more familiar air covet 
pres ided for advancing troops in AV'orld 
War II. I’hc Chinese has’c tunneled 
deep into the tugged hills thes- hold. 



SPLASH ONK! Streaming MiG dives in. 


Forward observers base wateiicd U. S. 

E lanes blast Communist po.sitions with 
ombs. napalm and strafing, only to 
base the Chinese rise from their hiding 
places to meet Ih N. troops moving for- 
ward to tile attack. 

The Chinese have dug tunnels for 
their mortars and artillery, moving the 
pieces forward to fire, then sliding 
them back under coi’cr. safe from air 
attack. All this hinders the USAF. 

Kiery war has its "unsung heroes" 
and in this air conflict they have been 
the pilots flving the T-6s. dubbed "Mos- 
quitoes," to spot concealed Communist 
icont-linc positions from the air and 
direct the fighter-bomber strikes. Inti- 
mate daily knowledge of the terrain 
they patrol makes them familiar with 
every landmark. Often, wlicn a target 
is particiilarlv difficult to disfingnisli, 
tlie little T-6s will lead the swifter jet 
figliters into the attack. 

► Marines’ Way— Air h’otce methods of 
close support have been under criticism, 
particularly by the Marines. U. S. Ma- 
rine Corps, which puts its air liaison 
officers at lower echelons and operates 
its close support in more frequent 
flights, feels Air I’'otce could take a few 
lessons from the Marines. 

"Tlie Marines inai’ put a flight over 
the line every 10 minutes while we send 
one in every 20 minutes, but yon can 
be damn sure there is six times as much 
confusion." charges an Air h'nrcc AI.O 
(air liaison officer). 

Commanding officer of one of the 
best-known Marine ground units in 
Korea said that he was happy to put up 
with a little more "confusion” in order 
to obtain better support for his men. 

► Amiy Gripe— Kightli Army and Fifth 
Air Force haie sometimes clashed on 
the question of close support. EUS.AK 
officers have complained Air Force close 
sup|3ort is inadequate. One Air Force 
point of view is that the Army, still 



SABRE JETS EDGE CUTS DEEPER 

. . . Hiik PASTUSHIN TANKS! 

Pastushin-made jettisonable fuel tanks give North 
American Aviation's F-86 greater fuel capocity . . . 
help give it that fighting edge in Korean combat. 


PASTUSHIN 


AVIATION 
COR PORATION 

'S ANGELES INTERNATIONAL AIRPORT. LOS ANGELES, CALIFORNIA 
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*METAL Caps and Plugs Assure Maximum Protection 

becouse they won’t chip... no particles to clog lines. 

METAL Caps and Plugs Assure Maximum Protection i 
because they resist hard knocks, seal out dust and 
moisture, or seal in fluid when required. 

METAL Caps and Plugs Assure Minimum Cost because they 
can be reused many times. . - they "spin" on by hand, 
and keep Hydraulic Systems clean .. .clean, clean. 

For Protection During Manufacture, Shipment and Storage of Hydroulic 
Lines end Fittings, Demand . . . 

THE ORIGINAl 

by TUBING SEAL 



INC. 




FLIGHT REFUELING 


...18 the simplest in-flight refueling system yet devised. 
Contact requires less skill thon a landing. 


Its flexibility reduces need for precision flight while 
there is virtually no limit on air speed during rapid 
transfer of fuel. 


Now in use by the United States Air Force, the FR 
system makes possible virtually limitless range for 
bombers and long, sustained operation for fighters. 


I %r„..h,u 


"JJ 


fighting politically tor its own close 
support aviation, seeks to embarrass 
the Air Force by calling for air support 
on nianv facets that should more prop- 
erly be hit by field artillery. In spite of 
such occasional complaints, liaison is 
close. It is an interesting sidelight on 
this stiange war to find B-29s flying 
ground support missions from bases on 
Okinawa. 

► Shift to Night Work— Most signifi- 
cant fact of U. S. bomber attacks in 
Korea, one which empliasizes mote 
than any other the limited nature of 
war being fought on this narrow Asiatic 
peninsula, is this: U. S.. foremost ex- 
ponent of daylight bombing in Europe 
during World War II, has been driven 
from the daylight skies over Korea and 
forced to night bombing. 

The reason is obvious: slow propeller- 
driven bombers are sitting duclb for 
jet interceptors even when protected 
by jet fighter cover. And until now, 
U. S. bomber forces in action have 
consisted of outmoded B-29s and 
B-26s. 

After taking a severe beating on day- 
light raids. Air Force shifted to night 
bombing, where lack of adequate Com- 
munist night figliters brought increased 

The A.F. job of daylight bombing 
has been turned o\’cr, for the most part, 
to jet fighter-bombers. 

U- S- h.is bombers which could op- 
erate in tlic da'hglit skies over Korea 
with relati'e impunity, but they are 
in the U. S„ not Korea. To under- 
stand why, one must understand the re- 
mark often heard in the bomber squad- 
rons in the Far East: 

"There is not a single target left in 
North Korea which is worth the effort 
wc put against it.” 

► Real Targets Untouched— Compared 
to strategic bombing of industrial tar- 
gets in Europe and Japan, as known in 
World War II. the statement is un- 
questionably true. The real targets in 
this war arc not in North Korea, they 
are in the protected zone north of the 
Yalu- 

All those strategic targets which 
were in North Korea— and thev were 
few— have been hard hit. 

B-29s and B-26s arc being used be- 
cause, outmoded though they are. thev 
arc adequate for the task at hand- U. S- 
thus can hold its A-bonib fleet in re- 
serve for a bigger day. 

The B-29 wings strike from bases 
on Okinawa and Japan. Tlieir opera- 
tions are limited; seldom does a group 
send out mote than a flight of 12 ships 
on a mission. These wings are under 
FEAF Bomber Command, with head- 
quarters in Japan. 

B-26s, flying from bases in South 
Korea under the command of Fifth Ait 
Force, concentrate on night interdic- 
tion, usually on individual sorties. Op- 
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erations of the night intmacis are little 
different from those of World War II. 
It is little wonder that the bomber 
crews of this war— still flying weary 
planes from the last war- sometimes 
complain that they ate tlie "forgotten 

► Navy-Marine Participation— Extent of 
Navy and Marine participation in the 
Korean air war can be judged from 
combat summaries of Far East naval 
headquarters. Navy, flying from pitch- 
ing carrier decks off Korea’s cast coast, 
and Marines, operating largely from 
ground bases, flew 210,000 comtat sor- 
ties compart with 586,713 for the 
Air Force during the period from the 
start of the war tlirougri January of this 

Navy and Marines claim their aircraft 
killed or wounded approximately 100,- 
000 Communist troops since June 1950. 
Air Force claims for the same period 
total 144,586. 

Announced Navy and Marine air- 
craft losses are about 300 higher than 
AF losses made public bv FEAF. due 
to Navy concentration on the hazard- 
ous interdiction program as well as 
higher operational losses inherent in 
carrier operations. 

► Wliafs Ahead-With the air war in 
Korea nearing the end of its third year, 
certain predictions can be made for 
coming months. In an air effort achiev- 
ing superior results with limited re- 
sources, watch for: 

• Expansion of U. S. air power in Far 
East as result of growing awareness 
of Communist air strength in this thea- 
ter and increased emphasis by Eisen- 
hower administration on Asiatic policy. 
Navy may play a bigger role. 

• Disper^ of air forces within Korea, 
to make individual ait bases less tempt- 
ing targets. This means more bases. 

• Appearance of new or improved U. S. 
pbnes in combat. U. S. Marine Corp.s 
only last month took the wraps off tfie 
F3I3 Skyknisht, tvrin-jet night fighter 
which has been in action for seven 
months. Air Force simultaneously re- 
vealed presence in Korea of the F-94B 
all-weatJiet interceptor, which has seen 
limited combat. 

• Better ordnance. Until now, almost 
without exception, ammunition, rockets 
and bombs expended in Korea have 
been World War II surplus. This sup- 
ply is tunning low. Fighter-bomber 
pilots in particular will welcome this 
since many old rockets have proved 

• Better armament for some planes 

• Improved F-86 performance. Gen. 
Hoyt Vandenberg hinted at one reason 
when he told war correspondents dur- 
ing his visit here that the Sabre has a 
nerv modification. 

• Limited expansion of Republic of 
Korea Air Force. ROKs took over some 


New long range for Navy wings 
thanks to FR refueling system! 

New fighlers of ihe Uniled Slates 
.Navy will soon join Ihe fleet eqiii|i|ied with the FR refueling 
syslcin which lets them lake on fuel in mid-air. 

This means not just extended range for fuel-hungry 
jet fighters, hut many other imjiortam advantages as well— 
among them: 

Added Sofety. Fighlers can remain aloft longer, reduce 
inimher of landings. .Aircraft returning short of fuel 
can he replenished to avoid ditching. 

Bigger Bomb Load. Fighters can lake off with mini- 
innin fuel, maximum bomb and armament load, then 
top off their laiik-s en route after climb. 

Increased Effectiveness, Refueling from carrier-based 
lankers or far-ranging llyitig hoaUs. jets can range over 

live cover-wilh a smaller number of planes involved. 
IVrfeclion of the FR probe and drogue system— termed simpler 
than making a landing— ha,-> helped much to make such mid-air 
refiieiiiig a completely reliable and routine operation. The com- 
pat.lne.ss of the FR system means simple installation on wing 
lifis or ill bomb hays. Its completely automatic 0 |ieralion permits 
remote control and requires no specially-trained crews. 
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100 WftTT R.f. AMPLIFIER 

£c^ 

telemetering transmitters 


IkIs new Bendix-Pacific TAV-2 Amplifier wili extend the range of iow 
power transmitters, such as the Bendix-Pacific TXV-13, by increasing the output 
power, it nominaily provides 100 watts of RF output power to a 50 ohm ioad 
through a type N coaxiai fitting. The unit requires two watts drive at SO ohms. 
The power connectioh is a multiconlacl, ouich disconnect plug. 

The amplifier is uhusuaiiy compact and is rigidly constructed to withstand 
extremes of vibration and shock. Provision is made lor mounting the Bendix- 
Pacific T)(V-I3 Transmitter directly to the amplifier, as shown in the photo, 
making a complete 100 watt transmitter of very small site. 

TYPICAL OPERATION-215-235 me. 









CiaQITSIVISIQN, MNplX INTERNA TIONX 



.SKYRAIDKRS bfost Knrean target. 


close support of tbeir own troops on 
a .small scale last fall. TTicy probabi; 

• Ap|>oanmcc of new Coniimitiist 
planes. Kussian-biiilt IL-2S iiiccliiim jet 
bombers, will) a speed of about 650 
mpli. and capable of carrying an atomic 
bomb, bavc been mox’cd onto tbe Nfan- 
ebiirian bases. Red night fighters with 
airborne radar also may turn up to harass 
our nigbt-fljing bombers. Stepped-up 
night warfare is a probability. 

■ Disparity between Communist air 
]xower and U. S. air [lower in Far East 
will continue. U. S. as vet cannot liopc 
to match combined Chinese Commu- 
nist and Russian air forces on a plano- 
for-planc basis. If Red Cliina decides 
to use its availalile air power, things will 
get rough. 

There is a sign in flic latrine at Fifth 
,\ir h'lircc licaticjiiarter.s in Scmil which 
savs: ‘'Ccmscrvc toilet tis.suc. Siipijly 
adetmatc but limited.” 

'I lial phrase pretty well sums up U. S. 
air power in Korea. 

Adequate but limited. 
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Important savings at Eureko-Williams Corp. because 


ALL drawings are 
reproduced on 
Kodagraph 
Autopositive Paper 


Positive pliotograpliic interniedialcs arc produced iUedhj. willi- for exposure; standard pholostrapliic solutions for processing, 

out the negative step. A slandard ptinl-niaking macliine is used A fast, eiusy room-light npcralion that antes fiiiie will moneijl 


In print production ... no wear*and-tear to 
valuable originals. The Eureha-Willinms 
Corp,. Bloomington, 111,, protects its ever- 
growing investment in drafting time and dollars 
by using low-cost Kodagraph Autopositive in- 
termediates to obtain the desired number of 
shop prints. These inteimediate.s, unlike the 


original drawings, will not smudge or lose line 
density with repeated printings . . . will produce 
highly legible prints time after time. Further- 
more, their dense photographic black lines and 
evenly translucent base permit running the 
prints at uniform, practical speeds. Which adds 
to the convenience— and the economij. 




In drafting . . . revisions made 7 limes 
faster. The basic designs for Eureka- 
Williams oil burners, furnaces, and 
vacuum cleaners are being modified con- 
stantly for the production of various mod- 
els. Here’s just one way Autopositive is 
used to boil 3 days of drafting time down 

1. An Autopositive Intermediate is made of 
the drawing which is to be revised. 

2. The draftsman deletes the unwanted parts 
of this print with a razor blade. 


3. From this, another Autopositive inter- 
mediate is made. 


4. Then the draftsman only has to add the 
new design , . , and a new "file original" 
is ready. From it, additional Autopositives 
can be made for print production. 

Costs are also cut hy making 
Autopositives of office records, 
and otlier non-traiislu- 
cent records which are 
unsuitable for use as 
print-making in;uters. 


“THM BI6 NEW PLUS” 


iW© 

engineering drawing repi 


EASTMAN KODAK COMPANY, 

Industrial Photographic Division, Rochester 4, N. Y. 

Gentlemen; Please send me a free copy of your new illustrated booklet, 
"New Short Cuts and Savings,” 


Learn how thousands of 
companies are simplifying 
routines with Kodagraph 
Autopositive Paper, which 
you, or your local blue- 
printer, can process 
quickly, at surprisingly low 
cost. Write for a free copy 
of "New Short Cuts and 
Savings.’’ 




NATO Air Power Growing Fast 

Strength now is tar heyouil wliat it was last year, Imt 
fills no more than Europe’s minimum needs. 


Bowser h the onl/ manufacturer 
today who can provide a COM- 
PLETE line of type testing equipment, 
custom engineered to individual 
requirements. Bowser environmental 
simulation units meet ail MIL, JAN, 
USAF, AN and ether Government 
specifications for testing equipment. 

fn addition to a complete range of 
standard models. Bowser can pro- 
vide special equipment, with special 
accessories if necessary, to meet 
individuol requirements of tempero- 
ture, humidity, altitude, sand and 
dust etc. Bowser's Engineering staff 
invites you to take advantage of 
their long continuous experience, the 
most versatile In the field. 



BOWSER 

TECHNICAL REFRIGERATION 


By Boss Haznitinc 
(McGraiv-fJilJ World Neivs) 

Paris— llie air forces of the North At- 
lantic Trciity Organization are fast grow- 
ing into a formidable weapon capable 
of putting up a real fight against any 
Russian aggression in Europe. 

Tremcnclous progress lias been 
achieved in the last year. NATO now 
has sonic 4,000 operational airplanes 
flying from a chain of bases that 
stretches from Norway across Europe 
;o die eastern Mediterranean and is 
iupported by an efficient supply and 
communications network. 

In addition, there ate the British 
Royal Ait Force and die United States 
strategic bomber forces in Britain and 
Morocco, die West’s "Sunday punch." 
These forces are not assigned to NATO 
but would be available in an emergency. 

All this may not be enough to assure 
victory over Soviet air forces reported to 
have 20,000 military aircraft. But Allied 
officers say it is something like the mini- 
mum ail power needed to defend Eu- 
rope, and certainly could give a good ac- 
count of itself in combat. It represents a 
great advance over the ait power avail- 
able a year ago bodi in number of planes 
and in operational efficiency. 

► Command Division— NATO ait power 
is divided among three commands. 

• Allied Ait Forces, Nortlicm Europe, 
is headquartered at Oslo, Norway, and 
include the Norwegian and Danish ait 
forces, supported by British carrier units. 

• Allied Air Forces, Southern Europe, 
with headquarters in Naples, Italy, in- 
cludes Italian, Greek and Turkish forces 
and is supported by the United States 
and Britisn Mediterranean fleets. 

• Mlied Air Forces, Central Europe, in- 
cludes U. S., British, Canadian, French, 
Belgian and Dutch units. It is com- 
manded by Gen. Lauris Norstad with 
headquarters at Fontainebleau, France. 
In AAFCE are concentrated more than 
half of the combat forces assigned to 
NATO. 

The missions of both the Northern 
and Southern commands are local air 
defense and ground support. In addi- 
tion to these missions, AAFCE also is 
charged with reinforcing either the 
northern or soutliem command should 
it be necessary. It is the centnl reservoir 
of NATO air power. 

► A\FCE Strength— AAFCE includes 
two tactical air forces; 

• 2nd Tactical Allied Ait Force, con- 
sisting of British, Belgian and Dutch 


units, is commanded by British Air 
Marshal Sir Robert M. Foster and holds 
tlic sector from the base of Denmark 
into central Germany. The Belgian 
and Dutch units of this command are 
equipped mostly with F-84s and Me- 
teors. The Belgians have one troop car- 
rier squadron equipped with C-119s. 
The British are flying Vantpires, Me- 
teors and Canberra light bombers. 

• 4th Tactical Allied Air Force, consist- 
ing of American, Canadian and French 
units, holds the soutliem half of the 
central sector from central Germany to 
the Swiss border and is commanded by 
American Maj. Gen. Dean C. Strother. 
The American element in this com- 
mand is the 12th U. S. Ait Force with 
three fighter wings, two troop-carrier 
wings, one light-bomber wing and one 
photo-reconnaissance wing. 

The Canadian clement is tlie 1st 
Canadian Air Division, of which one 
wing has arrived. The French element 
is the 1st French Air Division, flying 
F-84s, Meteor night fighters, and two 
French planes, the Marcel Dassault 
Ouragan and the Snease Mistral 
(French production lersion of the 
Vampire). 

The Canadian wing moved into posi- 
tion in northern France during the last 
months of 1952. It is equipped with 
F-86s built in Canada, the first F-86s 
in the NATO command. When the 1st 
Canadian Air Division reaches its 
planned full strength, it will have nearly 
400 planes flying from four airfields. 

► Sabre Shcngtli— The buildup of F-86s 
will move forward swiftly this year. One 
U. S. fighter wing now is being con- 
verted from F-84s to F-86s; and a sec- 
ond U. S. wing may get Sabres later in 
the year. The British, who now are re- 
ceiving Canadian-built F-86s, may re- 
place some of their fighter squadrons in 
Geroiany with F-86 units. 

The F-86, proved in Korea, gives 
AAFCE a new punch. It will provide 
the needed high cover for the ground- 
support missions which the F-84, 
Vampire and other planes can do effec- 
tively. 

With a substantial F-86 force under 
AAFCE, backed by American and 
British F-86 units in Britain, NATO 


improvements in its operational effi- 
ciency, too. Its staff work, communica- 
tions, training and airfield construction 
programs are paying off in a degree of 
efficiency and flexibility never before 
achieved in a multi-nation air command 
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Twin Coach maintains its own aircraft carriers — a large fleet of 
modern over-the-road units for shipping complete assemblies. 

These company owned and operated vehicles, and 
specially designed carrying devices, arc tailored for individual 
jobs. . . eliminate stresses and strains on precision-made parts. This 
assures prime contractors that assemblies built by Twin Coach 

This smooth efficiency is typical of Twin Coach Aircraft 
plants. It enables prime contractors to set and hold tight produclio: 
schedules. Modern facilities, modern equipment and experienced 
manpower make Twin Coach a dependable source for every type 
of major airframe assembly. x-im 
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Progressive mAS 

I 

is the rule at Cooper.[ 
Each run of fasteners is checked 
in and out 
of each successive operation. 

There can be 
no gaps in quality control 
where aircraft safety 
and progress are concerned. 


with important differences in languages, 
tactics and teclinicjucs. 

About the middle of liist year AAFCE 
moved into a new, modern headquarters 
near I'cinfaincblcau. The new head- 
qiiarter> boasts the latest in ciiiniminica- 
tioiis ec|iiipment. An RCA microwave 
radio relay system with 17 mobile sta- 
tions is iicing set ii|) that will provide 
a reliable and secure link between 
AAFCE and its two subordinate tactical 
commands- T his unit can easily handle 
all traffic with the two tactical air forces 
and can continue to inainfain contact 
while one of the tactical headquarters 
is mos-ing. 

Until recently. A.\FCE was depend- 
ent on civilian coninninicatioir facilities 
which were leased for use during major 
exercises .ind would ha\c been made 
arailable in an emergency. The new 
microwave radio relay plus the new land 
lines and radio links set up w ithin tacti- 
cal units will gise .^AFCE practical in- 
dependence from cnmnicrcial communi- 
cation facilities. 

► Construction— Tire airfield construc- 
tion program is moving along well after 
a disappointing start. Altogether there 
are now some liO airfields capable of 
liandling jet planes in the N-Vl'D area. 

Tlic construction of new airfields has 
enabled flic .Allied air forces in Ger- 
many to pull back from dangerously ex- 
posed fields in central Germany and in- 
stall tlicmsclvcs in more secure positions 
behind the Rhine. 

'nicrc .still is a lot of construction 
work to lie completed in the NATO 
area. Troop housing facilities, under- 
ground fuel storage tanks and main- 
tenance shops arc inadequate on many 
of the newly built airfields. Some run- 
ways. Inirricdly completed last winter. 
Imic not field up well. 

But in general the construction pro- 
gram has prm ided flic essential facili- 
ties for the N.ATCf air forces at tlieir 
present strcngtli and lias supplied a 
margin for a considerable increase in 
strength in an cmcrgcncs. 

► Training Success— Training, both of 
air and groinid crews, lias licen one of 
the most difficult tasks, and AAFCF's 
success in this field has been one of its 
great accomplishments. One advantage 
from the beginning was the high pro- 
portion of British and American forces. 

A second adsantage was the training 
program begun seseral years ago with 
American aid that sent thousands of 
European pilots and technicians to tlic 
United States for instruction. 

AAFCE carried on from that point. 
La.st scar Norstad's forces participated 
in more than 40 exercises, working with 
ground forces in Germany, with strate- 
gic bomber forces from Britain and 
Morocco and with the northern and 
sontlicrn NATO air commands- These 
exercises provided valuable training in 
tactical coordination and in cross-scrvic- 
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ing of aircraft of one nation by me- 
clianics of anotlicr nationality- 

AAFCK has developed its own ctoss- 
scrs’icing techniques to give its forces 
the necessary flexibility by enabling any 
NATO plane to land at any NATO 
ficiel for fueling or minor repairs. 

To oicrcomc language barriers, 
AAI'CE provides each air crew with a 
card containing a number of simple 
statements in the languages of ail its 

► Pipeline Needed— Perhaps the most 
serious weakness now in the AAI'CE 
area is the lack of facilities for supplying 
jet fuel- It is generally agreed that a 
pipeline from a port like I.e flasrc uj) 
to northern hranec is needed to supply 
NAIO air forces in the area with the 
amount of fuel tlicv would require in 
sustained coinbat- 

Allicd forces would be seriously 
handicapped in combat by complete dc- 
|)cntiencc on I'rench road and railroad 
facilities for siqiplying their fuel re- 
qiiircmcnts. 

•A |)ipehne project is now in the 
works, bnt little progress on it fias hecu 
made so far. It is one of the top priority 
|)rojccts for completion this s'car. 

How fast NATO can ccmtiiiuc to 
build up its air power svill depend on 
dccisinn.s to be taken bv the NATO 
Council of Ministers at their meeting 
sclicdnicd for this month or next. 

Allied officers are a.skitig for appro- 
priations to continue a rapid buildup 
ill planes and infra.structiirc projects 
like airfields. Many govcruinent officials, 
particularly in Europe, arc increasingly 
reluctant to supph’ tlic funds a rapid 
buildup would require. 

► Lower and Slower- fn the end it is 
almost certain that the NATO air forces 
will get less money tlian they svant and 
will Inn c to slow down the buildup of 
strength planned in late 19il. Tlicrc 
prnhiiblv will be fewer new airfields 
started tliis vear and fewer squadrons 
added to NATO's air forces. 

Birt tlic NATO air forces already are 
clo.se to what Allied officers consider 
the minimum strength necessary to de- 
fend Europe. And the "W’estem re- 
armament dris'c has acquired a lot of 
niomcntiim— aircraft of new hpes al- 
ready ordered, projects under construc- 
tion and units formed but onh' partially 
trained and cquipped- 

ff 1951 brings smaller than planned 
increases in strength-measured in num- 
bers of planes- it undonhtcdlv will see 
substantial ad'unccs made bv the per- 
fection of supplv and communication 
facilities, continued training and an in- 
crease in reserse strcngtli. and tlic te- 
plaecnient of older witli later type 

NA'I'O air forces now are capable of 
putting lip a g(K)d fight. Bv the end of 
this leiir. tliev will be a still tmigher 
opponent. 
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Recognized as outstanding producers of small parts and 
close tolerance work . . . with plenty of Yankee ingenuity 
plus a wide open mind for the best ideas of others. 

In OUT modern plant we also have the automatic screw 
machines for producing quality parts up to 1%" diameter 
by 8'A" long. 

Through constant research and development work 
in the interest of our customers we have maintained out 
leadership as specialists in fine instrument screws for over 
sixty years . . . with a variety of products which cover 
every department of the screw machine products m.Mnor# 
field. 


Spetiah'sts in Strew Machine Products Since 1893 j 
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Despite extensive research . . 


Rocket development work . . . 


And flight-test progress . . . 


Missile Program Still Lags Dangerously 


Complexity and unreliahilily are major stumbling 
blocks; but we can hope enemy has same troubles. 


By David A. Anderton 

We are dangerously behind scliedule 
in our guided missile program. 

After eight years of research and de- 
velopment which have cost the better 
part of $3 billion, we have succeeded 
only in catching up to the point the 
Germans reached about a decade ago. 

In spite of more-optimistic state- 
ments by military and civilian leaders, 
we are at least two years away from the 
tactical use of missiles. We have no 
volume production of any missile. W’e 
have no missile worth standardization 
as a weapon. We can only dream of 
intercontinental weapons. 

These conclusions have been reached 
after hearing many engineers and sci- 
entists at various working levels in the 
missile program. Almost to a man, 
they expressed dissatisfaction with the 
tangible results of that program. 

Their comments on the recent pub- 
licity given by the Navy to the use of 
obsolete drones in Korea, and by the 
Air Force to the threc-year-dead Boeing 
GAPA ranged from “ill-advised” to the 
unprintable. 

They were quick to point out the 
vagueness of tbe comment made by 
outgoing Air Force Secretarv Thomas 
K. Finlctter with its reference to reason- 
able accuraiy and "fairly soon." 

One engineer scorned Defense Mo- 
bilizer Fowler’s statement that in the 
last quarter of 1952, we had delivered 
missiles to the extent of twice the dol- 
lar value of those delivered in the third 
quarter of 1950. "What does that 
mean?" said this engineer. "Four- 
hundred-dollars worth now, and $200 
worth then?” 

► Status Report— But what do you mean 
by production? How do you define 
rMSonable accuracy? How soon is 

If you had the answers to these ques- 
tions, you'd have a pretty good takeoff 
point for studying the current status 
of this country’s wonder weapons. 

Getting answers to these ques- 
tions is difficult. Missiles are hidden 
under the thickest blanket of security 
that the custodians of secrets can weave. 
Tlie official reason is that we don’t 
want our enemies to find out how well 
we have made out. 

But as you begin to study tlie bulges 
in the blanket, you get the awful fil- 
ing that security in the missile business 
is to keep our enemies from finding 
out hmv poorly we are doing. 

• Item; Missile ptoeurement. Tlie Air 


Force will spend about $300 million 
on missile procurement this fiscal year 
(ending June 30). The Navy, in addi- 
tion, will spend about half that amount. 
In each case, the money represents 
less than 5% of the total figures for 
aircraft and parts procurement. An- 
other way to look at it; All the Air 
Force missile money would buy only 
eight or nine Convair B-36s. 

• Item: Corporal E. TTie Army has 
just ordered this missile into produc- 
tion at Firestone Rubber. Corporal E 
is one of the best of the current crop; 
its mission is tlie destruction of surface 
targets. Originally developed as a re- 
search vehicle at CalTech’s Jet Propul- 
sion Laboratory, the Corporal has per- 
formance comparable to the German 
V-2. 

• Item: American V-2 firings. During 
a five-year program, we fired 68 ex- 
German V-2 rockets at White Sands 
Proving Ground, N.M. Tlie reliability 
of these firings was less than half— only 
one round out of each two fired served 
its purpose. Tliis was under controlled 
conditions; in many cases, the rockets 
were fitted with new or rebuilt com- 


ponents. In combat use in the field, 
the Germans achieved a 75% reliabil- 
ity with the same rocket. 

► Missiles Are Complex— One of the 
biggest reasons for the shortcomings 
of the missile program is that these new 
weapons are complicated to a degree 
nei'er appreciated. 

“Talk about aircraft complexity!” 
said one engineer. “These things are 
complexity to the Nth power.” He 
didn’t mran just in design details, 
either. Missiles arc complicated in con- 
cept, and that’s what threw lots of de- 
signers. 

When missile projects were firat par- 
celed out, many of them went to firms 
with long experience in aircraft. The 
designers believed that a missile was 
merely an airplane without a pilot, and 
so they went ahead and designed long, 
sleek airframes because that’s what they 
liked. After these lengthy birds were 
built, some of them proved impossible 
to control. No matter how many fixes 
were made, control never was achieved. 
Nor would it ever be because response 
characteristics would never have per- 
mitted these missiles to pursue a flying 
bomber. 

These designers made one mistake— 
they failed to see the missile as part 
of a system designed to kill targets. To 


U. S. Guided Missile Program 

POSITIVE . . . 

A SOO-mi. missile will be ready for testing by the end of this year (1949).— 
Karl T. Compton, cliaintian. Research and Development Board. 

Guided missiles for ground support will be here “in not many years.”— 
Gen. Lawton Collins, U. S. Army Chief of Staff, in February 1951. 

Intercontinental guided missiles with reasonable accuracy are in prospect 
"fairly soon.”— Ait Force Secretary T. K. Finletter, in January 1953. 

Four guided-missile ships are almost ready to join the 7th Fleet off Korea 
“should the war situation require their use.”— Summary, 7th Fleet History, 
office of Vice. Adni. R. P. Briscoe, in February 1953. 

NEGATIVE . . . 

“The thing I'm afraid of is that if we want a guided missile five years 
from now, we’re going to liavc to build the German V-2.”— Project engineer 
with large guided mi.s.silr program. 

“The first guided missile offensive we mount is going to bankrupt us. 
Some of the things cost as much as prewar cruisers right now.”— Adminis- 
trator, leading aviation engineering firm. 

“There’s no such thing as production of guided missiles. Tlie whole 
program is in an awful mess, and nobodv seems to care.”— Vice president, 
leading mechanical products firm. 
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Ihese usaf global bombrrs are maintaining 
direct radio contact with their base back home— two 

CONTINENTS AWAYI 

How is it accomplished? RCA's revolutionary new 
ARC-21 communications equipment ... the most ad- 
vanced oritskindin the world ... enables them to make 
full use of favorable radio conditions as they change 
throughout the world. 

From a choice of several thousand channels, the op- 
erator pre-selects the most effective group of frequencies 
for reliable communications between planes, or between 
a plane and any point on earth. Aiiiomalically, the trans- 
mitter and receiver tune to the frequency in use. Auto- 
maiically the antenna circuits match up to the antenna 
for each change in frequency. 

Helping to solve radio communications problems is 
just one of the many ways RCA is assisting our Armed 
Forces to ensure U. S. supremacy in electronics, Be sure 
to get acquainted with the RCA engineers and Field 
Technicians in your branch of service. 




MARTIN M,\T.\n>OR exemplifies subsonic airplane practice in missile design. 


tlicni it was an aiqjiane problem. One 
svstems spcciiiiist .said tliat he knew of 
no missile now extant wliicii liad been 
planned as part of an integrated sys- 

lie was willing to wager that any 
missile designed witliout a master 
scheme was foredoomed to failure. 

► Missiles Are Unreliable— It's a corol- 
lary of complexity that missiles are im- 
reliable. Uie importance of rcliabilitv 
can't be overestimated, according to a 
phvMCist w ith the Rand Corp., a group 
des'oted to the problems of basic ap- 
orMclies to w.irfatc. lit iindcrscorc.s 
(hat bv siiying that rcliabilits— and the 
associated problem of accnmtv-arc the 
prhivirv factors which will determine 
svlicn a missile will hceninc operational. 


Bchind this tiouble is the inherent 
limitation of missile space. TTierc is 
so little solumc to assign to the internal 
workings that there is seldom room for 
any duplication uf .systems under the 
skin. Instead, the entire success of the 
missile hangs on a chain, a series string 
of components. 

This is further complicated hccaii.se 
the viscera of the.se metallic birds is 
largely avionic ccjiiipmcnt. A Research 
and Development Board report of about 
one yc;if ago says that only about one- 
third of the Navv’.s shi|)hoard elcctronie 
gear is oix:iating properly. Imagine 
how tlii.s fraction drops wlieii the refer- 
ence is shifted to airborne missile 

► klissiles Arc Not Frozen— ^'oii exiii't 
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...when you J jEAD game in the BAG 

You have to shoot ahtud of fast-moving game, if you want to take home something for dinner. Same 

with business. Now’s the time to plan for the day when you Can get all the materials you want, with 
allocations gone, orders maybe not so plentiful, and competition red-hot. • Allegheny Stainless Steel 

can work marvels in adding sales advantages to the products you make, or reducing operating 
costs in the equipment you use. Ij;t our Development Engineers show you how. 

Allegheny Liie/lnm Steel Carporalion, Oliver Building, Pittsburgh 22, Pa. 



can make it BETTER with 

Allegheny Metal 
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have missiles in quantity unless you 
produce them. You can't produce 
missiles unless the design is frozen; it 

iLi 

be performed tomonow. 

But the big trouble here is that the 
missile project people are reluctant to 
freeze a design. They see daily progress 
in research and development, and 
understandably want to move that prog- 
ress into production missiles as .soon as 
possible. So they bold up on freezing 
production design for the completion 
of a certain test program. If the pro- 
gram runs true to form, it will take at 
least twice as long as the estimates in- 
dicated, and all that time will be lost. 

There is a compromise which has 
been worked out for some of the missile 
projects. Designs ate frozen in blocks, 
much as in aircraft practice. The first 
dozen or so missiles will be on the na- 
ture of test vehicles, without some of 
the complex avionic gear and without 
warhead. The next batch will have 
interim guidance or homing equipment. 
When the final gear becomes available, 
the final freeze takes place and from 
then on the missile is in production. 

► Mote Reasons— Missile costs are ab- 
normally high. This reflects every step 


■OewifluA' 


On September 17th, 1952, a Franklin-pow- 
ered Bell H-13 helicopter flew non-stop from 
Ft. 'Worth. Texas, to Niagara Falls, N. Y-, 
a distance of 1217. 1S7 miles, in an elapsed 
time of 12 hrs-, 57 min.. 30 sec., breaking 
all official and iinotfirial records for heli- 
copter distance flight, 

In 1930. a Franklin-powered Sikorsky S-52 
helicopter cstablishetl a "ew u,nr1H'« altitude 
record of 21.200 ft., and 
record of 129.616 iiipli. 
stand unsurpassed. 


.irld’s altitude 
world's speed 
: records still 
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SHOCK - ViBRA TION 



The new Type 7630 and Type 7640 ALL-METL Barrymounis 
have heen specifically designed to eliminate loss of efficiency due to 
damper packing. Previous wire-mesh unit vibration isolators ex- 
hibited a definite loss of damping efficiency after a period in actual 
service, because the wire-mesh damper tended to pack. These new 
unit Barrymounis have eliminated this difficulty, because the load- 
bearing spring returns the damper to its normal position on 
every cycle. 

• Very light weight — helps you reduce the weight of 

mounted equipment. 

• Hex top — simplifies your installation problems. 

• High isolation efficiency — meets latest government 

specifications {JAN-C-172A, etc.) — gives your equip- 
ment maximum protection. 

• Ruggedized — to meet the shock-test requirements of 

military specifications. 

• Operates over a wide range of temperatures — ideal for 

guided-missile or jet installations. 

Compare these unit isolators with any others — by making 
your own tests, or on the basis of full details contained in Barry 
Product Bulletin 531. Your free copy will be mailed on request. 

See these new isolators in action, and discuss their applications 
with us, at the New York I.R.E. Show. 

-BARRY 


715 PUAfANf ST., WATERTOWN 72. MASSACHUSETTS 




VDONG 9 is Maitin-NRI. research vehicle. 


of the way along the research and de- 
velopment road, and into production. 

But .some iibscrscrs- feel that many 
.1 cost increase ha.s been unnecessary, 
and that it has been associated with an 
attempt to buy reliability. Ignorance 
of dynamic load.s acting on missiles at 
supersonic speeds has caused more than 
one designer to plan his wings with un- 
fciiomi— but certainly excessive— margins 
of strength. 

Sonictimc.s comnimi sense has failed 
the designers, 'llic Cktrman V-2 was 
built with the equivalent of cold-rollcd 
steel; it was cheap .iiid easy to work. 
Paint was used to prewent rust. But wc 
use stainless steel on expendable missiles 
at an outlandish increase in cost and 
working trouble. 

Sometimes aerodynamic specifications 
impose frightening restrictions on a 
missile manufacturer. In one case, the 
pcrfonnance of a ramjet vehicle was so 
closclv tied to its surface contours that 
fine machine finishes and tolerances 
were specified for what should nonnallv 
be a .standard slicct-mctal job. The 
|)rospectis'C builder of the vehicle 
studied many possible wa\ s of meeting 
these requirements, and finally decided 
that tile only was w,is to mount the 
H-ft. bird between centers and finish- 
grind the cnntfiiirs. The cost of such 
a procedure was staggering, hut the 
engineers felt it to he necessary to get 
the performance thev wanted. 

► Too Many?— There’s .mother possible 
re.ison for the troubles licsctfing cmr 
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Okay, Engineer — how would you do it? 


Instrumentation problems 
are getting tougher— and that’s 
the way Avien likes them. 

These days, new aircraft speeds and designs call for brand- 
new concepts of instrumentation. 

A lot of this brand-new thinking is coming out of Avien. 
We have made gages that ate smaller, lighter, simpler, more 
reliable, more accurate. And it wasn’t easy! 

Sit in an Avien engineer’s chair for just a minute, and ask 
yourself: 

1— How would you stick a thermometer in the 1200° F, 
furnace of a jet tailpipe — and get an accurate reading? 

2— How would you extend a cylinder head temperature 
indicator from the usual scale of 100° to an arc of 
300°? 

3— How would you design a control system which permits 
automatic refueling — on the ground or in the air? 

4— In a fast-moving jet, how would you design a fuel dis- 
tribution control system to maintain the center-of- 
gravity constant within close limits? 

5— Mow would you accurately measure the weight of fuel 
without the use of moving parts? 

6— How would you design a true level switch control with 
complete freedom from moving parts? 

To solve these problems, a lot of drawing boards were 


kicked in frustration. A lot of hard work and hard thinking 
was called for, A lot of self-reliance was demanded— because 
Avien engineers think for themselves, from drawing board 
inspiration to instrument panel installation. 

The results are worth it. Every month, Avien produces over 
10,000 major instrument components for the aviation 
industry. 

Our engineers get a steady diet of these knotty problems. 
If they’re your meat, too, then you should trade that Avien 
chair you sat in a moment ago for a permanent seat in this 
fast-growing outfit. 

As you might guess, the rewards for engineers at Avien are 
excellent — in money, status, and satisfaction, 

If you are an engineer of allied experience — whose current 
job is limiting your brainpower — the story Avien can tell 
you should make you sit up and take notice! 

If you like your problems tough, we want your detailed 
resume, Mail it to Department E, right now, today. 
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Nutt-Shel products 
are used by every 
major manufacturer. 
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GERMAN V-2, father of them all, befog raised to filing table at White Sands. 


SPERRY SPARROW on test buncher is early model of Navy air-to-air mUsile. 


missile programs today. We may be 
spread too thin. 

Today there are about 25 active mis- 
sile projects around tire country, divided 
among mote tlian -t4 major industrial 
or scientific facilities. According to one 
manufacturer’s newspaper these break 
down into 17 airframe plants, five en- 
gine plants, nine components plants 
and II labs or organizations not nor- 
mally associated with aircraft produc- 
tion. 

In contrast, the German organiza- 
tion was Peenemuende. Backing it up 
were numerous schools and subcontrac- 
tors which furnished knowledge or parts 
as the need arose. But there was a 
single concentration of brain power with 
a limited number of objectives, and 
Peenemuende was a successful model. 

► Sis Times Four— In this country 


there are four branches of the military 
—Army Ordnance, Air Force, Navy 
BuOrd and BuAer— riding herd on the 
guided missile program. Each of these 
branches oversees about half-a-dozen 
programs which are currently out of the 
design stage. 

Shortly after K. T. Keller was ap- 
pointed director of the OSce of Guided 
Missiles, tJiree missiles were ordered 
into production: 

• Terrier, for anti-aircraft defense 
(BuOtd). This Johns Hopkins-Convair 
missile, or later developments of it just 
now out of design, will probably stock 
the main batteries of the Navy's two 
new guided missile ships, the converted 
cruisers Boston and Canberra. 

• Spanow, for aircraft armament (Bu- 
Acr). Designed for fighter use against 
bombers, the size of Sperry's Sparrow 


ALLEN AIRCRAFT 



^^cducUiSnc. 


P.O.Box 29 Ravenna, Ohio 
Phone 7533 


AVIATION 


2. 1953 





|)rtc]iidc<: a Lirgc batteo’ on board fighter 
aircraft, and suggests tliat pcriiaps four 
will he standard aniiiimciit. 

• Nike, for anti-aircraft dcftiist (Army 
Ordnance). ’I'his is the Army's current 
white lioix: for anli-aircraft use. This 
slim hcMiity, developed by Western 
I'.lcctric and Douglas, has iilrcady been 
used by troops in the Amiy’.s cxtcnsisc 
field-training program with missiles. 

Sinec this first annonnceinent by 
Kcllcr’.s office, there haic been reports 
of further aintraets for these guided 

• Regiihis, for bonibardinent (BtiAct). 
This is a long-range missile for u.se 
against surface fatgets. Chanec N'ought 
division is now tooling for production of 
S-fO-inilliun worth of Regulus vehicles. 

• Coryrotal F, for surface targets (Army 


Ordnance). B.isirallv an advanced re- 
search rocket somewhat better than the 
Cenmm V-2, this missile is to be built 
in <|uantity by I'irestimc Tire and Rub- 
ber. 

• Redstone, for surface targets (Army 
Ordnance). I'liis missile was devcloix:d 
by the cx-Ccrinan scientists of the 
I’cenemnendc rocket station, who arc 
now svorking at the Redstone Arsenal, 
Huntsville, Ala. It is to be produced 
by Chrysler. 

• Rascal, for bombardment (AF). This 
is repnrtcdh' a bomber weapon which 
drew licmih on Bell's development of 
the X-1- 

To this list must be added the ex- 
tensise missile program sponsored by 
Arms Ordnance at the General Electric 
Co. under the project name of llennes, 



BUMPER lopped 250 miles for record. 


and from which little has been) heard 
since its inception. .Another Ordnance 
program is Loki. 

The Air horcc has released prelimi- 
nary data on the Martin .Matador, a 
surtacc-to-surfaec turbojet-powered pilot- 
less bomber. Other Ah' projects include 
the Northrop Snark pilotless bomber 
and tlie Boeing Bowmark and Hughes 
I'alcon pilotless fighters. 

Navy has been svorking on a variety 
of programs- Its recent ill-advised pub- 
licity' on the use of obsolete Grumman 
I''6I'' drones in Korea should not be con- 
sidered as a criterion of program status. 
► Ideally— It would be nice it this listing 
contained no duplication of types. But 
the Air Force and Navy’s BuAcr both 
have active air-to-air missile projects 
under way. Both programs have a com- 
mon goal— the destruction of enemy air- 
craft by homing missiles. 

Army Ordnance will use Nike as its 
standard anti-aircraft missile; the Navy’s 
Bureau of Ordnance prefers to back 
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Terrier. Botli arc beam-rider missiles— 
they ride the center of a directed radar 
beam just as a twig drifts along a rush- 
ing stream— with the job of knocking 
down enemy bombers. Both have about 
the same pcrfotinancc. 

One mote; There’s little difference 
bchveen the Naiw’s Viking 9 and the 
Army’s Corporal fi. Vikings have been 
fired at sea from a launching platform 
on the USS Norton Sound, a guided 
missile experimental ship. But the 
Navy is backing projects other than 
Corporal for its surfacc-to-surfacc pro- 
gram. 

► Any Hope?— All in all, this survey is 
not an encouraging picture. Summed 
up, it looks as if our missile program 
is badly behind schedule- assuming 
there ever was a schedule. 

It’s behind because of complexity and 
imicliability and ignorance and duplica- 

Question: What can we do to s|)ccd 
lip the program and to rccaptiitc some 
of the lost time? 

Hie answers ate many and varied, if 
sou talk to the men working in the 
business. Tlicy will suggest anything 
from tiring their immediate superior to 
(until last November) a change in Ad- 
ministration. But scsctal points keep 
iccurring in their su^estions; 

• Coordination. Too often, say the en- 
gineers, we base no knowledge of what 
other projects are doing. If they pub- 
lish progress reports which are complete, 
thev are either too long to read or they 
never get down from tfie chief engineer 
to tlie working level. If their progress 
reports aren’t complete, therc’s no point 
in having them. 

One of the most important contribu- 
tions to the missile field could be made 
by improved connnunications between 
the services, the manufacturers and the 
individual engineers. 

• Duplication. Manv missile men fail 
to see why the Navy and the Air Force 
can’t buy the same air-to-air missile, 
'llicy take some heart in the recent deci- 
sion of tlie Air Force to buy-as the 
RB-66- the Douglas ATD developed for 
the Navw, and the Navy choice of the 
North American T-28 trainer, which 
was c.xclusively the propertv of the Air 

Tliese engineers agree that a small 
amount of duplication serves a very use- 
ful purpose in research. It keeps a 
group from wandering down a single 
path and never investigating anv of 
the side paths. But what the observers 
want is adequate supervision of the 
duplication so that it doesn’t get out of 

• Definition. As hard as it is to be- 
lieve, there arc still some missile pro- 
grams which are undefined by the mili- 
tary. Essentially the contract reads: 
“Design a missile.” 

There ate also some contracts which 



COST AND WEIGHT REDUCTION= | 


WRITE FOR THIS BOOKIET and see for yourself all 
the advantages of Airtron flexible rubber impreg- 
nated fiberglass ducting. Airtron saves tooling costs 
...saves weight and reduces installation time. 
Remains flexible and serviceable at temperature 
ranges from —125® to -|-700°F. (ArcoSil Airtron). 
Withstands vibration and is noiseless. Airtron is 
non-corrosive and is resistant to fire and most oils, 
vapors, acids and alkalies. 

Airtron ducts, sleeves and couplings are avail- 
able in five standard types or they can be custom 
built to specification, 
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Aittome. 400 cycle — 208v AC 
drive. Horizontal sump. 



Airborne. Hydraulic drive. 1500 
lb. hydraulic system. Horizontal 
sump. 



Airborne. 28v — 3!^ hp motor. 
Horizorrtal sump. Radio noise 
suppressor. 



Airborne. Hydraulic drive. 1500 
lb. hydraulic system. Vertical 
sump. Pressurized inlet 



Airborne. 28v — hp motor. 
Vertical sump. Radio noise sup- 
pressor. 



Airborne. Hydraulic drive. 3,000 
lb. hydraulic system. Pressur- 
ized inlet Remote sump. 



Airborne. 28v-2 hp motor. Ver- 
tical sump. At sea level, and at 
15,000 ft, delivers 2 cfm of free 
air compressed to 3,000 psi. 


Ground application. Here a po 
able gasoline motor is used 
a driving unit 



fit a KIDDE 
4-stage 

compressor to your 
pneumatics needs 



Ground application. Here the 
compressor can be driven by a 
" cycle 220 volt motor. 


Airborne. For personal planes. 
Belt driven. Integral sump. At 
sea level, delivers Va cfm of 
free air compressed to 500 psi. 



in the air . . . on the ground 


Except where indicated the Kidde Compressor 
delivers 4 cfm of free air compressed to 3,000 
psi at sea level. 
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have— at least in the past— specified a 
missile design around an undefined war- 
head. This is the kind of procedure 
that gives designers gray hairs, and it’s 
roughly akin to asking them to design a 
racing airplane without speci^ing 
whether the pilot is 4 ft. high or 7 ft. 
high. 

A number of these missile projects 
may be defined, but the definitions 
change with time. Nobody wants to 
stay with an obsolete idea and build a 
missile around it, but .some engineers 
accuse the military of not seeing far 
enough ahead in their missile require- 
ments. For example. Hike’s perform- 
ance makes it marginal against super- 
sonic bombers, which we are likely to 
have in service on both sides of the 
fence by the time Nike gets to be an 
operational unit. 

► Out From Under- Those arc some of 
the bulges in the blanket. It's always 
possible— and right now, devoutly to 
be hoped for— that somebody will be 
able to pull a surprise out from under 
the security cos cr. 

Without such a surprise, thoiigli. 
what can we look fonvard to? 

• Falcon (air-to-air) and Snark (surface- 
to-surface) Air Force missiles miglit be 
ready for announceinent much later this 

• Sparrow (air-to-air) is slated to go to 
Navy operational units this year for 
service testing- 

• The surface Navy will get its first two 
guided missile ships— the converted I 
cruisers Boston and Canberra— this year; I 
whether or not the missiles will be 
available is questionable right now. 

• The Army will continue its unsung 
training program with Nike and Cor- 
poral: Hermes or Redstone arc long 
overdue for some kind of a perform- 
ance acknowledgment. 

That’s tlie status; the relative good- 
ness or badness of such a standing can 
only be assessed properly by comparison 
with the enemy’s status. 

But let’s remember this; We've been 
surprised twice by the speed with which 
Russia can adapt itself to new tech- 
nologies. Case I was the high-volume 
production of a first-class sweptwing 
fighter, the hfiG-15. Case 2 was the 
r.ipid evolution of atomic bomb develop- 

Oiir potential enemy has a long rec- 
ord of rocket work, going back 30 
years or more. lie has used rocket 
weapons in the field longer than any 
otlier nation on either side. He rfr 
ccived ftce-as did we-the fundamental 
work done by the Germans at Peene- 
muendc. He has welded that collec- 
tive experience into new weapons along 
the same general lines of out develop- 

“Our only hope,” one engineer said, 
"is that he’s having as mucli trouble 
with the damned things as we arc.” 
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THE STANDAKD OF COMPARISON IN 

Augmented by msny new components, the PRD line of RP Test Equipment 
is presently the most complete tine available covering the entire frequency 
range from .01 to 40 kilomegacycles per second. The units listed indicate the 
wide diversity and applicability of PRD equipment. In addition to the stand- 
ard line, PRD specialises in the design and manufacture of special equipment 
to meet special requirements. A skilled staff of engineers is available to ana- 
lyse your requirements and to assist in the application of standard or special 

factored to the highest attainable standards. No effort has been spared to 
make this equipment the finest available anywhere with the result that PRD 
equipment is now used in leading laboratories all over the world. 


FREQUENCY MEASURING DEVICES 


Type 904 
VHF-UHF 
NOISE 

GENERATOR 


RESEARCH & DEVELOPMENT COMPANY* INC 



ATTENUATORS AND TERMINATIONS 


Precision ^ 
Test Equipment 



S5 JOHNSON STREET, BROOKLYN 1, NEW YORK 

WESTERN SALEE OFFICE: 741H NO. SEWARD ST., HOLLYWOOD 3R. CALIFORNIA 
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Where AF Heavy Press Program Stands 


* Program phases are moving according to timetable; 
end of 1954 should see its complete operation. 

• Philosophy: to offset trend to aircraft complexity 
by substituting machine time for man hours. 


By Irving Slone 

The aircraft industry is in the middle 
of the biggest industrial leap in its his- 
tory. The end of this leap should see 
the completion of the basic goals in the 
Air Force’s heavy press program for the 
new giant machine tools which will pro- 
duce a new category of extrusions and 
forgings. The last of these heavy presses 
is scheduled for deliverv by December, 
1954. 

By today’s standards, the products of 
these presses will be in a new class of 
size and complexity. 

► Much to L«ra— Dictated by the start- 
ling trend in aircraft performance, the 
ramifications of the heavy press program 
are enormous. In one jump the pro- 
gram will introduce a production 
scheme for bypassing, where possible, 
the h'me- and labor-consuming bit-and- 


piece makeup in favor of large integral- 
piece construction, 

So great and many are the design and 
operation unknowns involved, mat in 
a sense the program represents a bigger 
jump, design- and production-wise, than 
the past transition from subsonic to 
supersonic speeds, which was largely n 
gradual process. 

No pure theorizing is going to help 
very much to untie the numaous knots 
involved. The emphasis will be on 
practical problems pretty much-at least 
in the early stage of the program de- 
velopment. 

Designers and press operators will be 
somcwliat on a par, for both will have 
a lot to learn as the program progresses. 
Close collaboration betxseen the two 
will be a must if the anticipated perfec- 
tion of parts is to be achieved. This 
condition stems from the fact that the 


art of complicated and heavy extrusions 
and forgings is still in its infancy, with 
American industry carrying it through 
the nursing stage. 

► Ptc-Experience— A good beginning al- 
ready has been made. For example, 
kinks in the forging art— where most of 
the unknowns arc involved— have been 
ironed out to a great extent on the 
18,000-ton press operated by Wyman- 
Gordon, which was a keystone in estab- 
lishing the validity of the lieavy press 
project. 

Pointing the way to ultimate capabili- 
ties for building future aircraft, this 
press has turned out parts for the Boe- 
ing B-47 and B-52, Republic F-84F. 
Grumman F9F, Chance Vought F7U 
Cutiass, Douglas C-124 and many other 
planes. Components have been made 
for Pratt & Whitney. Westinghouse, 
Allison, Goodyear and Bell. 

► Not for AF Alone— The overall heavy 
press program is going to involve an 
expense in the neighborhood of S400 
million for the presses, supporting 
equipment (furnaces, manipulators, 
etc.) and housing facilities. 

The general impression is that the 
Air Force alone is going to profit from 
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Heavy Press Progress 

► No other publication has iqioitcd on tlic development of the licavy press 
program as closely and in as much detail as Aviation Week. 

► Sensing the significance of this tremendous industrial expansion and its 
possible effect on aircraft and engine design, development and ptoducBon, 
Aviation Week has followed the various facets of tlie program’s beginnings, 
problems and progress. Here is a listing of Aviation Week’s main analyses 
of these factors as they have dcvcloijcd; 

• Action Due on AF Fotgc Press Program— Dec. 24, 1951, p. 15. 

• Heavy Press Program Gains Speed— June 2, 1952, p. 15. 

• Heavy Press Plan Looks to Europe— July 7, 1952, p. 17. 

• USAF Puts Its Money on "Big Squecze’’-July 7, 1952, p- 5S. 

• Heavy Press Program Takes a Big Step-July 21, 1952, p. 38. 

• Big Casting Arrives for Big Prcss-Oct. 6. 1952, p. 42. 

• Progress Made in Heavy Forge-Press Art— Nov. 17, 1952, p. 50. 

• Extruding Giants Coming Along-Dcc. 1, 1952, p. 42. 

• Experts Analyze Heavy Press Problems— Jan. 5, 1953, p. 20. 

• Planting of AF’s Press Giants Bogins-Jan. 19, 1953, p. 29. 


the industrial setup this huge chunk of 
money will create. 'Fhis is not true. The 
heavy press program is not an Air 
F'orce specific planning project, but 
rather an overall defense consideration. 

A number of years back, when the 
program first appeared feasible, tire Air 
Force was passed the ball to cany. As 
such, it is merely implementing the 
program, with other riefense agencies to 
share the fruits. Even today at the Air 
Force facility in North Grafton, Mass., 
where \Vyman-Gordon operates the 
largest forge press tliis country boasts, 
the Navy is taking 40% of the plant's 
output. Ordnance, too, is getting such 
items as gun mounts. 

'Ibcre is no doubt that when the 
heavy press program gets rolling, vari- 
ous miscellaneous items will be fun- 
neled for execution on tlic big ma- 
chines. If there is free time, there is 
even the possibility tliat commercial 
production could be scheduled. 

► Four-Step Program— The Ait Force is 
phasing the program steps realistically. 

First, it placed emphasis on the long- 
lead-time items-thc presses, particu- 
larly the forging units. 

With the design of the presses com- 
pleted, the building underway and the 
installation features planned, the nc.xt 
step in the program was to start the 
wheels for construction of the backup 
equipment— the auxiliaries needed to 
complement the presses. 

The third phase is now being im- 
plemented. This deals with the ques- 
tion of louglv or “in-piocess” machin- 
ing of heavy press products. 

The final phase, that of final ma- 
chining considerations, is expected to be 
initiated shortly. It has been proposed 
to the forging operators in the heavy 
press program that they do in-process 
machining before the final forging con- 
figuration is obtained, to lessen the dis- 
tortion normally involved in removing 
large amounts of metal in finish-ma- 
chining of large parts. When the an- 
swers to these proposals to the forge 
operators are received, the Air Force 
will know what machining capacity is 
requited to do the job. 

After fhis, the huddle will be with 
the aircraft industry and other prime 
contractors to determine the magnitude 
of the finish-machining factors involved. 
Since Navy airframe builders will be 
in on this final-machining considera- 
tion, the Bureau of Aeronautics will be 
in for a share of the headaches with 
the Air Force. 

► Problem Anticipated— There is no 
doubt that machining considerations of 
tlie lieavy press program will be a diffi- 
cult hurdle. Macliining problems on 
B-47 components took a considerable 
period to work nut. although they are 
well-whipped now. Difficulties in ma- 
chining large forgings for the F7U Cut- 
lass have also been overcome. 


One industry engineer has expressed 
doubt that there now exists in this 
couirtry sufficient contour-milling equip- 
ment required for the forgings of a 
single large-productioii-scries airplane. 
Yet, the Air Force is cognizant of the 
genera] machining problem and is tak- 
ing steps to anticipate it so it won't 
snag the full benefit to be derived from 
tlic heavy press program. 

'lire majority ot the machine tools 
that will be required ate long-lead-time 
items, but they won't be impossible to 
procure. 

Considering the expense in inaugu- 
rating the heavy press program, plus 
the high cost of producing Urge extru- 
sions and forgings at this stage of de- 
velopment, the cost of this new ap- 
proach in aeronautics will be compara- 
tively high. 

Proponents of the program say, how- 
ever, that cost is not the controlling 
factor in an era almost entirely dictated 
by aircraft design and performance 

The military pilot, or for that matter, 
any pilot, is not concerned with costs, 
and compromises in plane performance 
do not appeal to him. 

► Machine vs. Man— Because today’s 
planes need stronger and more compact 
structural components than yesterday's 
craft, and because tomorrow's planes 
will see structural refinements over to- 
day’s, the bit-and-piece approach to 
structure becomes more and more diffi- 
cult to execute. 

That is where the heavy press pro- 
gram really comes in, proponents say— 
it is simpfy a question oi machine vs. 
man. Emergencies always make man- 
power one of the most critical items— 
armed forces requirements affect pro- 
duction personnel as well as those in 
engineering. 

A prime aim of the heavy press pro- 
gram is to replace manhours by macliine 


hours in a situation where increased 
complexity and assembly time by stand- 
ard methods almost dictate the need for 
a revision in structural thinking. 

► Plane Complexity Up— An example of 
this increasing complexity in aircraft is 
the engineering manhours required for 
a World War II fighter and its jet 
counterpart todav. Reports are that the 
former required about 42,000 hr. 
against approximately 1,132,000 hr. 
for today’s fightcr-an increase of about 
27 times. 

Ratio for bit-and-piece makeup ver- 
sus integral construction for the two 
might stand at about 14;1. It is ex- 
pected that the heavy press program will 
go a long way toward enabling integral 
components to replace a larger number 
of smaller assembled pieces. 

► German Practice— In World War II, 
Germany already had a monster forge 
press operating, but by today’s stand- 
ards the product of the machine was 
comparatively unrefined. The forg- 
ings were generally taken in the con- 
dition in wTiich they came off the press 
and machined only at the mating sur- 
faces and at other places where finish 
was essential. This introduced a weight 
penalty which would not be tolerated 
today, because the high performance of 
modem planes is due in a great measure 
to minimum weight target observances. 

Yet, this condition is not obtained 
easily— it means a considerable amount 
of machining in many instances. 

However, both designers and oper- 
ators expect that the giant tools which 
will be operating under the heavy press 
program will open new doors for the 
attainment of more exacting forged 
products. 

► Will Feel Way— Tlie prime justifica- 
tion for these larger presses is the higher 
pressures to be made available. TTiis 
boost in force is expected to be trans- 
lated into larger single pieces (to avoid 
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REGUUR, CLOSE TOLERANCE AND 
INnRFERENCE FIT TYPES 
INSTALLED 5 TIMES AS FAST AS BOLTS 


Save bath weight and time in aircraft 
aaaembly by using Pheoll Hi-Shear Rivets. 
These precision made fasteners are easy to 
install and provide maximum shear 
strength when critical parts are joined. 
PHtOll'S CXTCNSIVi MANUPACIURINO 
FAClltVlIS provide the aircraft industry 
svith a constant source for alloy steel, 
itainless steel and 755T Aluminum Alloy 
Hi.Shear Rvets in aii types and sires. 



Heavy Press Delivery Sehedule 

OlK-ralor 

I’rii.s 

(tons, type) 

Rlillder 

D.iU' ' 

Iteynolds. 
I’lioeoix, Aria. 

12,000, Kvl. 

1-omluinl 

1953 

Reynolds, 

Pliocnix, Arir- 

8.000, Kxt. 

Loewy 

Dee. i. 1953 

[atfayetle, liiJ. 

11,000, I'jU. 

Schlooiuami 

lind of 1953 

Midland, Mieli. 

l;l,20u, Hxl. 

Hydrmilik 

I'-nd of 1953 

W ymnn-1 iordon. 

North Graflon. Mnss, 

50.000. Forg. 

lOTl 

Jim- 1, 5951 

Halatliorpc, Mil. 

8.000. Cxi. 


Jan. 1. 1951 

Ciirtiia-\V right, 
Buffalo, N. Y. 

12.000, Kxt. 

Ijoewy 

Fell. 1. 1954 

Torranee. Calif. 

8,000, F,.xt. 


Feb. 1, 1931 

Newark, Ohio, 

23,000, Forg. 

"1“ 

F'ehriiary I9.i4 

Wyman-Gordon. 

North Grafton. Mass. 

33,000. Forg. 


Mar. 1. 1931 

I-afayelto. Inil. 

20,000, Ext. 

I-..-, 

Mar. 1, 1951 

Holctliorpe, MJ. 

8,000, Ext. 


Mar. 1, 19.51 

Harvey, 

Torrance, Calif. 

25.000. Forg. 

Kaldwin 

May 1931 

Harvey, 

Torranee. Calif. 

33.000. Forg. 

IMlri 

August 1951 

Kaiser, 

Newark, Ohio, 

35.000. Forg. 

m„ 

Septeinlier lOal 

Cleveland, Ohio. 

3.1,000, Forg. 

UniUd 

November 1951 

Cleveland. Ohio. 

Ext. * Extrusion Press. 
Porg. = Forging Prtss. 

30,000, Forg, 


December 1954 


Ulc macliiiiing and bolting togetlicr of 
iinallcr forging segments as necessary 
todav) and. perliaps. closer tolerances. 

Press operators arc frankly conserva- 
tive in tlieir projections of wliat they 
will be able to do with the new presses. 
It is going to be a "cut-and-try” pro- 
cedure, at least initially, until numer- 
ous operating factors are resolved. 

It may be tliat, initially, larger forg- 
ings will be produced on tlic nciv big 
presses with approxinratcly the same 
tolerances obtained today; or. as a com- 
promise action, present-siw (smaller) 
forgings may be shifted to the new 
presses to get closer tolerance work 
through the higher pressure available. 
As operating experience is gained, both 
larger pieces and closer tolerances prob- 
ablv will be achiever!. 

► “Precision” Forgings— Tliinking is al- 
ready being done on the possibility of 
prorineing "precision" forgings. Pre- 
cision work, as sucli. couldn’t actnallv 
be done on a "rongli work” tool siicli 
as tlic forge press, but the aim is to 
achieve the closest approach possible to 
"precision,” 

I How much of this exactness will be 


attainable is still the subject of wide 
disagreement between designers and 
operators, I'lie resolution of the prob- 
lem will take closer liaison between the 
two. Alreads-, this teamwork has been 
inaugurated and there is distinct indi- 
cation that a better understiinding of 
mutual problems exists now than was 
cs'cn possible a couple of years ago. 

► Possibilities— One approach to pre- 
cision forgings is to do very little work 
in the finishing die to keep its wear 
and deflection effects to a minimum. 
This, presumably, would involve the 
use of more blocker dies before the fin- 
ish forging operation, in turn bringing 
in additional die cost and operating 
expense— one of the penalties for get- 
ting closer tolerance work. 

On the credit side, this could reduce 
finish machining, translating the ma- 
chining to additional dies instead of the 
finished piece. Tlic dies (blocker and 
finisher) would be machined once, say, 
for a run of a few hundred pieces, 
whereas each forging, if not “pre- 
cisioned,” would luwc to be machined 
more extensively, it is said. 

Another approach— one being con- 
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“Slriii"li/ up" biil-niii<r inifireplor 
l<iii(/s s\ i/li c<(si‘ on iiiicrafl carriers 


the Doiijjias 1'4I) Skyray 


Ihnhivni: (ti fiiiil a ,\avv iiilrrc'nplor In 
n|KTa(«' fmin uin'rafl rarrirrs mul itin-l 
till' tlirrat of Indas's fuiil ji'l IimiiiIuts. 
Amiwi'r: ihr llniiplas l‘'1l) Skvnii. 

Willi ill- miglily |iowir |ihmi iiinl 
railii'al >wi'|)l-hui‘k w iiig>. Sk\ rj\ 


afliT radar u Hriliilji. it'r ofl lllr deck anil 
on slaliim — reads in iiilm'i'pl np|iroai'h- 
ing ain'rafl with a It'llial liiail of Indleti 
and riK'ki'lii. Tot for all its pitwer and 
rpi'i'd. thill agili' iiilrrcejitor laiid!i at low 
!-jKX'dii — i^ jii'r/ix'tli adupti'd to rcipiiri-- 
im-nlA of prci-pitl cairirra. 


rcrfiMiiianci' of thi- L'. S. Navy's FID 
Sksrav is aniillier I'xaiiiph' of Douglas 
leiidiTsliip in aviation. Devidoping laitli 
militarv and civilian planes that can be 
prodiii'i'il in ipiaiilils — to yfv/o.ster one/ 
Jtirlhpr iritli a /iiggir /mv/fiad— is the basil* 
rule of Douglas design. 
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(INIUE6SAL 
POWER PACICA6E 

HAS MANY 

APPLICATIONS 


TECHNICAL 
DATA 

Weight, cotn|ilete — 3H Ihs. 

Dimensions — 7'/i"x 4^" 1 2V4" 

Operates In ambient temperatures 
up to 290^ F. 

Conforms to AN M-40 and latest MIL. specs. 


EteCTRICAL ENSINEEItlNe AND MANUfACTURINfi COUP. 


sidered now— is to interrupt tlic forg- 
ing sequence to do tough macliining 
to remos'e excess material. Removal of 
excess otherwise would be difficult be- 
cause of various operating factors such 
as pressure available, die deformation 
and metal flow. Work would then 
go back for the final forging stage. 

This intermediate machining would 
be done at a stage where accurate work 
would not be involved and where any 
distortion resulting from tlic macliining 
would not be critical because a straiglit- 
ening stage (another forge step) would 
follow. In tliis final forging operation, 
critical defonnation ratios would have 
to be carefully controlled. 

► Sonte Objections— Engineers in the 
aircraft field generally have deemed it 
advisable to design tor the large forg- 
ing scheme. It is felt that if the big 
presses were available now these ma- 
chines would be working full time to 
push out the orders. 

Howescr. some designers have been 
cautious about designing into the ma- 
chines, for a valid area of objection ap- 
parently exists— machine breakdown 
could tic up production considetablv. 
But with the expanded battery of ma- 
chines available, this contingency will 
be minimized. 

Furthermore, it is likely that forgings 
for an airframe builder would be fun- 
nclcd to at least two different forge 
operators, to insure against a halt in 
operations at one plant. This, how- 
ever. might introduce a product dis- 
acpancy, for there are enough differ- 
ences ill technique betsvecn processors 
to change the final forging sufficiently 
to bring in some complications. 

► Cooperation Necessary— A tremen- 
dous amount of technical liaison will be 
required between the aircraft builder 
and the press operator. Tlic ptessman 
won’t always be able to forecast wliat 
the final forging will look like and what 
the costs will be, because of the many 
unknowns involved- It won't always 
be convenient for a West Coast builder 
to send one of his engineering experts 
to an East Coast operator to confer on 
difficulties that may arise. 

Another weighty objection is the 
time required to sink a complete set 
of dies for the heavy forgings of a 
modem plane. Estimates are that for 
a fighter, this die-sinking time may run 
to 100,000 machine hours. 

But to the designer and production 
man who favors the heavy press scheme, 
these objections may seem small, par- 
ticularly in fighter and bomber produc- 
tion, considering the benefits to be 
derived. In cargo planes, the use of 
heavy forgings may be borderline. 

► Extmsion PotenKal — The forge 
presses, because of their tremendous 
size and tonnages, have pretty much 
hogged the heavy press program st.ige. 
But the extrusion presses are going to 


be a vital .segment of the overall pto- 
gr.uii, with their products even likely 
to outstrip those of the forge presses 
in extent of application. 

Designers have a greater familiarity 
with extrusions and the new press capa- 
bilities are sure to extend widely the 
already-established products of the ex- 
trusion process. 

Dies for the extrusion press arc much 
simpler and less expensive than forg- 
ing dies. Operators feel they may get 
the equivalent in construction for con- 
siderably less money. 

► Demand Large- If indication of pres- 
ent requirements means anything, 
there is going to be a big demand for 
the products of the new extrusion 
giants, lire "heavies” today comprise 
four extruders in the 5,000-ton range- 
one at Adrian, Mich., for handfing 
both steel and aluminum; another at 
Alcoa’s plant in Lafayette, Ind., for 
aluminum; a third at Canton Drop 
F’oige, Canton, Ohio, for steel; and 
the fourth at the Dow plant. Midland, 
Mich., for magncsiiim. 

A year ago, business was slim for 
these extrusion jnesses, it is reported. 
But ns an c.xantplc of bow the demand 
for extrusion products has grown, the 
■Adrian press recently was worked 
sliglith’ more than 500 hours in one 
inonth-practieally around-the-clock op- 

For the same period of time, the 16,- 
iOO-ton forge press was engaged about 
115 hours, it is reported, although new 
heating capacity on the way will boost 
this forge figure. 

Alcoa at Lafayette is said to be up 
to tlic hilt in work on its extruder. 

► More Requested- Now, in addition to 
the four 8,000-ton extruders already in 
the works under the heavy press pro- 
gram. the National Productiem Author- 
ity's Light Metals Division has forecast 
a need for 15 more extrusion presses in 
this tonnage class, because of the need 
for this type of equipment to key with 
aircraft dc.signs. But unless funds arc 
found for these additional extruders, 
tlics- are not likely to be built. 

Another indication of the increased 
demand for cxtrrrsions is that Harvey 
Machine Co., Torrance. Calif., has been 
negotiating for a 5,500-ton Hstltaulik 
(German) press nosv near complction. 
This unit would be available by next 
September- Another extruder Harvey 
may get (through Loewy Construction^ 
is a 5,600-ton British-made machine. 

Both these macliiues arc justified on 
the basis of filling 60% of tlie extrusion 
needs in Harvey’s geographical area. 
These presses would not come under 
the heavy press program, hence prob- 
ably would be bought by Harvey and 
be housed in the company’s own facili- 
ties. Haney’s largest extruder now is 
4,650 tons. 

► Pay Way?— A big role that extrusion 





>'fhc H-9100 Series latches are available in 
convex, concave and straight types. 
Maximum uilimale ioad is approximately 
10,000 lbs. static tension. The toggle 
mechanism locks in place and applied 
load holds the latch closed. Simple 
tec-boll and trigger opening action. They 
provide long, dependable service 

conditions. Weigh 



HARTWELL 

AVIAflOH SUPPLY COMPANY 


Maiw/aciurers of Aircraft Flush Latches 
and Hinges, Fittings and Cable Terminals. 
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NJV.S, 464 nine thru sixteen dia. 
AN-9 thru 16... AN 179 thru 
186. We have blanks in stock ter 
short runs . . . ready to finish ma- 
terial on hand for long runs. 



1. Aircraft Quolity Alloy steel. 

2. Cold-Heoded— No Decorbon- 


3. Threads rolled after heal 
treating to moke grain flow 
follow the thread contour for 
greoler strength. 

4. Precision finished to specifi- 
cations. 

5. Finished product rigidly in- 

All of this odds up to BOLTS 
that will withstand greater 
stresses and strains than speci- 
fied or required. 


Pleose write for our monthly slock 
list, of A.N. and N.A,$. Bolts. 
Casttrn SusMil ACe., Boy Shore, N.T, 




presses will piny is to supply stock for 
the big forgers. Tlius, 60% of Har- 
vey's production on the giant machines 
it will get under tlic .M-' program will 
go to fumisli forging material. 

It seems entirely feasible that the 
huge extruders of tlic press program will 
pay for thcmscl'cs. (For forging-press 


Translation of designs for higli-per- 
fonnance aircraft and engines from 
drawing board to reality has imposed a 
sta^criiig load on production activities. 

Creating parts to new, exacting toler- 
ances and dreaming up new fabrication 
tecliniqnes for more production speed 
arc not the only licadachcs. Aviation’s 
phenoincnal progress also lia.s intro- 
duced new materials whose adaption 
lias brought new burdens in researcli 
and dcvdopinent of production proc- 


Titanium 

One category of these new materials 
—titanium and its alloys— is now getting 
an intensive probing in aviation pro- 
duction facilities. 

Titauiuni is practically a newcomer 
to tlic industry, but cliaracteristics of 
tills metal's alloys loom so promising 
that already it is a .strong contender 
for top usage in the field of airframes 
and engines. Present uses and those 
iDiiteinplatcd include engine shrouds 
and firewalls, wing and fuselage skin, 
ribs, spars, frames, longerons, doors, 
ducts, fittings, etc. 

► Proijcrtics— Although 60% heavier 
than alnmimim, titanium is only 56% 
as hcavs- as alloy steel. Titanium alloys 
are considered superior to all the usual 
inginccring nictal.s and alloys in 
strength-weight ratio. At elevated tem- 
peratures. titanium alloys ate reported 
useful from a strength standpoint up to 
about 600F. 

'Die metal’s general corrosion-resis- 
tance and abilitv to withstand marine 
atnio.sphcres arc excellent. Cost of the 
material is rclativelv high, but this 
factor should be resolved in time witii 
improved methods for its commercial 
production. 

Although these advantages hold high 
promise, processing the alloys has been 
difficult. Machining, grinding, welding 
and forming have posed difficult ptob- 

Airframe, engine and allied activities, 
on their own as well as under military 
contract, have been evaluating or are 
scheduled to study the metal in a wide 


e.speiisc liquidation, howeier, although 
some daylight is seen ahead, the prob- 
ability is not as strong.) 

In the billet perfection program— a 
necessary coinplcnicnt to the press pro- 
gram itself— great strides liavc been 
made in tlic last br o vears. The problem 
is substantially licked, it is reported. 


iiinge of production process and appli- 
cations. All of these are taxing the in- 
genuity of the research and production 
men. Some specific titanium projects, 
in addition to genera! industry work, 
are found under these lieadings: 

• Machinability. A basic Study of the 
metal's machining characteristics, to un- 
coi’cr reasons foe difficulties that have 
been encountered, is scheduled to be 
undertaken b\ a leading university . 

•Another machinability study by Cur- 
tiss-W'right. an extension of its steel 
alloy investigations, includes titanium 
alloi'S- 

• \Vclding. Titanium sheet welding is 
being studied by Ryan Aeronautical 
Co., coupled with production and test 
of rcincsentativc parts. 

Weldable allovs of 130.000 psi. arc 
being determined by Battclle Memorial 
Institute, which has also investigated 
the effect of oxygen, nitrogen and car- 
bon oil weldabilitv of sheet, Battclle 
also is working to develop brazing alloys 
and techniques. 

Armour Institute is checking tlic ef- 
fects of alloying elements on sheet weld- 
ability. 

l.ockliccd is investigating the appli- 
cation of flash-welding techniques to 

Other studies concern the develop- 
ment of welding techniques for botli 
titanium and its alloys to other metals, 
fallowed by check of test samples. 

• Forming. Drophammer hot-forming 
characteristics are being checked by 
Rohr Aircraft Corp., w^ich will also 
produce and test B-52 nacelle compo- 
nents. R\an also is investigating sheet 
formabilitv. 

• Exlniding. Extrusion ratios, temper- 
atures, and lubrication factors for struc- 
tural members are being evaluated by 
Lockheed Aircraft Corp. 

Extruded tubes have been checked 
(or fatigue and tensile streneth and in 
forming and under impact, by Curtiss- 
Wright’s Propeller Division. Another 
company project is the development of 
hollow, extruded titanium alloy pro- 
peller blades. 

• Forging. Process specifications ate un- 
der development for governing forged 


New Materials in Air Picture 

Tilaniimi and glass-plastic8 have promise for new 
liiglispeed designs, but much is yet to he done. 
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The Eaton Process of Producing Jet Blades 
is Saving Critical Materials— Reducing Costs 
by Millions of Dollars 

'I'hc savings inherent in Eaton processes for the production of jet engine 
blades are an accomplished fact — savings in critical materials, savings in 
cost totaling millions of dollars. These cost-saving processes have been 
developed and perfected iit prorfztctfoH — representing millions of blades 
for jet engines now flying in actual combat. 

Eaton research — in the laboratory and in the shop — will continue to 
strive for the achievement of the high quality necessary for these critical 
parts — at the lowest possible cost! 

MANUFACTURING COMPANY 

General Offices: CLEVELAND, OHIO 
VALVE DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 

PRODUCTS: Sodium Cooled, Poppet, and Free Vcives • Tappets • HydrouIIc Volve Lifters • Valve Seat Inserts Jet 
Engine Ports* Rotor Pumps • Motortruck Axles • Permonent Mold Gray Iron Castings* Heater-Defroster Units Snap Rings 
Springtifes'* SpringWoshers* Cold Drown Steel* Stampings* Leaf and Coil Springs* Dynamatic Drives, Brokes,Dynomometers 
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stn.ictur.ll components for aircraft and 
missiles. 

• Heat-treat. Hent-trcating character- 
istics of bar stock and sheet alloys 
coupled with the development of heat- 
treat cycles are under study at Wright 
Acronauticiil. Another study on the ef- 
fect of heat-treat on titanium and its 
allois is reported undenvav at Armour. 

• Electro-deposition. Methods for this 
procedure are under analysis at the 
Bureau of Mines and the Missouri 
School of Mines. 

• Phase diagrams. Tliese are being de- 
termined for titanium witli molybde- 
num, columbium, silicon, oxygen, 
chrome, tungsten, tantalum and man- 
ganese. Annour and Battelle are con- 
ducting this work. 

• Alloy development. Effects of alloy- 
ing elements on elevated-temperature 
characteristics arc being studied by 
Armour to develop heat-resistant alloys 
up to 1,200F. 

• Creep, fatigue. Study of factors that 
affect creep behavior in titanium and its 
alloys is being conducted at the Uni- 
versity of Michigan. Also being checked 
there is the effect of sutf.ice conditions 
on the metal’s fatigue properties. 

• Scaling. An invesb'gafion of scaling 
procedure and development of scale- 
resistant alloys is underway at the Uni- 
versity of Kentuckv. 

• Joining. This technique for titanium- 
alloy sheet and forged components is 
being investigated bv Acroproducts. 

• Engine shroud. 'This unit is .sclied- 
uled to be constructed and tried as a 
repl.icement for a stainless steel installa- 
tion, with a major airframe builder do- 
ing the job. Republic Aviation already 
has built and service-tested a titanium 
shroud for an F-84E, Chance Vought 
has had a shroud project for pure tita- 

• Jel applications. Experimental trials 
of the metal for disks, blades, flanges, 
casings and bearirig housings arc part of 
the program at General Electric. 

Allison’s J3S is the receptacle for 
titanium compressor rotor applications. 

Pratt & Whitney is using titanium 
alloys experimentally in J57 disks, 
blades, spacer rings and other compo- 
nents. It is reported that about 525 ib. 
of titanium allov will go into each en- 
gine of a run of 25 )57s. The plan is 
first to lia\'c every sixtli engine in a 
scries of 25 constructed with the sched- 
uled amount of titanium parts, tlien 
every fifth engine, next everv fourth en- 
gine. etc., until iinalh' cveri' engine in a 
series of 25 will have the titanium. 

• Airframe use, .A project in this field 
is the design and fabrication of the F-94 
aft fuselage section by Lockheed. Other 
projects are concerned with a missile 
wing, armor plate applications, and 
nacelles in the Lockheed C-130 turbo- 
prop cargo craft. 

• Ljmding gear. Tliese titanium alloy 


-tJrc. WefjiML-fco- 

SPEED UP 



JET ENGINE PRODUCTION 



require the use of high-meltm 
costly to produce by ordinary 


and grinding 0 { 

This process is particularly well suited to 
similar applications requiring the use of high-tempsrature 
alloys. Let us show you how M1CR0CA3T parts 
can fit into your product’s design. 


MICROCAST 

DIVISION 


austenal laboratories, inc. 
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"WHY IS f HIS 
fHE STANDARD DN 


MARKER RECEIVER 
ALL U.S. AIRLINES?” 

WHY HAVE THE GREAT AIRLINES HERE AND 
ABROAD PUT MORE THAN 2,000 OF THESE 
BENDIX NAVIGATION AIDS IN SERVICE? 


These Bendix Receivers ere accurate. They’re simple. 
They’re trouble free. That's the whole story why the 
flying world depends on them. 

And ever so often we like to tell people why these 
Receivers are so dependable. 

No relays used 

Your Bendix Receivers have no relays. Thus there are 
no contact points to burn or wear out. There are no 
springs to vary in tension. No coil windings to open. 

Audio signal operates lights 
The pilot's indicator, in Bendix Receivers, operates 
directly from the incoming audio signal. 

From then on, it’s visual. The pilot sees the marker 
signals in the three colored lamps on his indicator. 


White for the airway markers . . . amber for the inner 
. . . purple for the outer. 

High and low sensitivity 

There’s a switch on the pilots indicator that permits 
high or low sensitivity settings. 

Flying low, the "low” setting pinpoints the marker 
beacon location. Stray radiations cannot cause prema- 
ture indications. 

Flying high, the “high” sensitivity setting insures 
sufficient duration of the light signal to identify the 
marker. 

Fits any oircraft characteristic 

The antenna can be anywhere in the ship. The length 
of cables is not critical. It will operate from either 14 
or 28 volt primary power sources. 



~BendiX 


THE MOST TRUSTED NAME IN 




Available in two sizes 

The MN 53B Marker Receiver is designed for Execu- 
tive type aircraft. It weighs llj^ pounds. 

The MN 61B is built to standard ATR specifications. 
It weighs 13 pounds. 

That's the story. Good engineers made it possible. 



STRENGTH 
FOR AMERICA'S 
DEFENSE ARSENAL 


PHANTOW or BANSH«. a score of 

Wat CheiWrc, ComccmM. V. S. 

nvsl Coasj Clenda!f. Cahlomia 

A.CSMrn, Co., }9" 


.....ts ate in tlic picture for tlic F-86D. 
Studies have been made for the casting 
of a large ingot as forging stock for the 
P2V-4’s nose landing gear cylinder. 

I Pods. A wingtip rocket pod design 
or Northrop's l'-89D specifies titanium 
construction, lire metal is also sched- 
uled for jet engine pods on Convair’s 
R-36, 

Reinforced Plastics 

Tire potential of glass-reinforced plas- 
tics rapidly is being stepped up in the 
aeronautical field. -Mrcady the material 
is replacing metal components for many 
aircraft jobs. 

These plastics have been in the pic- 
ture a number of years hut in the past 
mostly have been used for non-struc- 
tural applications, such as fairings and 
ducts. 'I'liese generally were constructed 
of woven glass cloth in combination 
with resins. Only relatively recently 
have glass-pl.istics mmed towards the 
structural areas. 

Increased tanperaturc rcsislance and 
higlicr modulus of elasticity are re- 
ported 3$ developments. It is said 
'' t glass-rciiifortcd resins are now bc- 
...g deselopcd to withstand a temper- 
ature of ?OOF for an extended period 
of time, 

This hpc of material has become a 
big item for radomes, with the develop- 
ment of linncycomb cores, largely 
througli the collaboration of the Air 
Nfatcricl Command’s Production and 
Resources Division with niafetial pro- 
ducas and plastic fabricators. Since 
then, several projects have been begun 
Ihrough .\MC and ^Vright .\ir Dcsxl- 
opmciit Center. 

► Expendable Item— 0)ie of these is a 
droppiiblc fuel tank constructed of 
fibrous glii.ss-reinfotced plastic. Its ca- 
pacity is 225 gal. Mafecup is just a 
plain shcll-thcre is no balBling. 

Considerable savings arc envisioned 
witii this type of expendable fuel car- 
rier. Estimates are that about 550 cost- 
saving per tank would be realized in- 
itiallv. With a large number of sorties 
flown, these expendable units could 
afford a tremendous saving in much- 
needed metal and at the same time keep 
s.ilvagable material from the enemy, 
because the tanks noniially would be 
dropped in hostile tenitorr . 

Another possible application of glass- 
reinforced plastics— compressor blades— 
is now being studied by jet engine 
manufacturers, with the view of achiev- 
ing weight saving- Tlicsc projects are 
still in the verv early research stages. 
Perfection of this usage could open up 
a large field for the material, particu- 
larly in missiles powered by jet engines, 
which would operate for only a short 
time and be expendable. Little infor- 
1 Illation is available on composition but 
I tliis probably involves an unsaluratcd 


AVIATION WEEK, Morch 2, 1953 


1400j 


CLARE RELAYS 


in "bn [in” of first completely 

lutomatic reservations system 



CLARE sales engineers arc located in principal cities 
to cooperate in the development or ''custom-build- 
ing” of relays lo meet your most difTicull design 
applications. Call them or write: C. P. Clare & Co., 
4719 West Sunnyside Avenue, Chicago 30, Illinois. 
In Canada: Canadian Line Materials Ltd., Toronto 
13. Cable address: CLARELAY. 


I MMEDIATE iMFOliMATlON on reservations for 
American Airlines' 1000 flights a day is avail- 
able to airline personnel through the use of The 
Telcregisler Corporation’s Magnetronic Reservisor,* 
the first completely automatic reservations system. 
With its 1500 lubes and 1400 CL.4RE relays, the 
Reservisor* is also a high-speed computer, a storage 
and filing system, data transmission system, display 
device, and a logging or recording unit. 

In their vast r.xpcricnce with electrical controls, 
Telerpgister’s engineers have acquired a knowledge 
of relays that is wide and deep. The importance 
which they attached lo selecting the best possible 
relays for the Magnetronic Reservisor* stands out 
in these their own words, "Choice of components, 

ability. First of all, the incidence of trouble should 
he held lo the minimum. This has been accomplished 
by using only the finest components and by using a 
sturdy relay instead of a vacuum tube wherever 
possihIe.”Thcir deliberate choice of CLARE relays is 
therefore charged with meaning for industrial de- 
signers, 


ir7„,/JACK‘HEmZ h doing about . . . 



New commercial starter announced 
by J&H is forerunner of many prod- 
ucts to be designed especially to 
airline requirements. 

Improved version of famous JH6 
Starter offers greater service life and 
maintenance economy. 

Incorporates 10 new features re- 
quested by engineering and main- 
tenance personnel of the nation's 
airlines. 

Tiirotl^il rlo!<c' UKsociulit>n \silli roimticrri.i I 
iiirlinr^. Jurk & lii-iiilz iiU' Iciiin ri'rognizrii 
llii’ iici'il fur s|><-riall\ <lr.-ignccl 
lliHl woiilil gi\i' loiigiT Kcr\i(‘i' Midi 
miiinli-niiiK'c iiiuler uirliiu' u^iigo, Mililarv 
•(Hrilic-adoiis for cxlroiiu' (iit- 

rurmuiH'c uiiiU-r I’ljniliiit cuiiditiims do not 
iiifc'l till' ri'((Mirc'iuni|j< for romiiiiTrial 
M|M‘i‘alions, 

J&ll liai- aim loiiu- u|i wiUi a of 

in-« roinini'ri'ial f^larliT*. da- (irsl of a iiew 
liac ol‘ {)^odnrl^ dt'>igiU'd i'>i[a‘rialK to air- 
line r»'i|niri'mnils. 

Airliiu- fiiTMiMnel i-ii"inivrv and main- 
lenaiK-e inrii — liaw- I'oiil liiailccl lo tin* 
di-.sign of dime slarlerA dirougli rt'iom- 
im iulaliona baseil on lln-ir needs, tests and 
ex|>erioiu*e. Tliese reeotuineiKialions ivere 
eombined « illi our oun experienec on liolli 
miiitarj and l■onlIner^ial designs. Tlie re- 
sult is 10 lien features ineurporated into 
die fainoiis Jllb Starter (illiiatraled above 
right). Tlicse starters are designated as 
the JIlOC series. Truly "made to order" 
for I'ommereial airlines, they offer extended 
service life due lo added slrciigtli of com- 


Jack&Heintz 


CLEVELAND 1, OHIO 

r)*td OffUri: Nftw Y«Tk Cily • Wa«hing1sn, P. C. 
Dayi«n • Dellas . Los Angtloi • Soaitlo 


COMMERaAL AVIATION 



J&H looks to the Future 


[loneiits. and greater resistance to 

Three J1I6C Starter nio.lels are 
|iresenll\ available wliieli can be 
iiiotlified for apjilication on any air- 
craft reci(irucaling engine curmill) 
in use hi the airlines. 

This new seiies. with irs manv till- 
iwmnge.s, ilops mil iihstilele llie .1116 
Slarlers mnein worhl-wide seri-ice.siiwp 
all .IH6C parts are iiilercliaiigeuhh' 
with their counlvi'iitirls in the JIIO 
SVnrieci. e.xcepl the kiyvil-in-ploce 
slecre heurinps. 


'l'«o other new Jack &■ Heintz 
products, part of the program for 
ec|iiipinent '‘tailored” lo airline 
needs, have recently completed 
rigid service tests. 

The first is a new jiropcilcr syri- 
elironizer generator, which is used 
as the source of sensing power for 
an electric propeller-synchronizing 
arrangement, as well os for die 
aetuating of a synchronous inotur- 
type indicator. 


The second is a generator with 
the lowest ovi-rliung moment for 
its output in the industry. It su[i- 
pltes ade(|uatc jiower for check.out 
at ground idle, in addition to nor- 
mal ouLjniL at iiperating sjieeds. 

For additional starter data, send 
for our new 13 idle tins Nos. 1500 aiul 
loOi. For generator information, 
send for Ifnilclin No. 1200. Wrile 
Jack iS Heintz, Inc., Dept. 30.5, 
Cleveland 1, Ohio. 
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EQUIPMENT 


AircrofI Generating Equipment— a-c and d-c— including Control Systems and Components • Electric 
Starters ‘Actuators and Special Aircraft Motors ‘Custom-built Commercial Motors • J&H Eisemonn Magnetos 



SELF-ALIGNIN6 

ROLLER BEARINGS 


pDlyester tcsin for laminating woven or 
loose glass fiber. 

I'hcrc is thinking, too, of trying to 
extend tlic use of glass-plastics for such 
applications as compressor disks and 
housings. These, like the blade projects, 
also would involve considerable re- 
•search, dcrelopinent and test. 

Glass-plastics also arc being tested in 
container configurations for shipping 
jet engines and missiles, to free the 
quantities of metal involved. 

► For Wing Striicture-Tlie most ex- 
tensive application of glass-reinforced 
plastics has shown up in wing con- 
struction- Since the beginning of the 
year an .\T-6 lias been flying with 
glass-piastic wings. Development of the 
wing structure was begun at Wright 
.'\ir Development Center's Aircraft Lab- 
oratory and the project later transferred 
to East Coast Aeronautics, Pelham, 
N. Y. 

Construction is reported to involve a 
glass-cloth laminate impregnated with 
polvester resin and sandwiching a cel- 
lular cellulose acetate core. Interior 
stiffening members are said to use the 
same makeup. 

The British also see merit in the 
glass-plastic possibilities. They, too, 
have constructed a set of glass-plastic 
wii^s for flight-test. 

Tne AT-6 wing may be considered as 
tlie "ground-floor” achievement indi- 
cating the potential applications for the 
plane of tomorrow. Aeronautical engi- 
neers already see the 2,000-mph. plane 
of the future as possibly using glass- 
plastic construction— wings, fuselage, 
tail, and even rivets-with Benefits stem- 
ming from favorable strength-weight 
ratio, the material’s low coefficient of 
expansion, favorable flexibility charac- 
teristics and aerodynamic smoothness. 

► Manufacturing Methods— There are 
three basic methods for the manufac- 
ture of glass reinforced plastic compo- 

Chopped rovings (short, slightly 
twisted strands of fiber) can be drawn 
onto a screen and held by the addition 
of a hinder. This preform is placed in 
a mold into which is poutea the re- 
quited resin to impregnate the preform, 
fteat and pressure ate applied to mold 
the article. There are variations of the 
curing cycle. 

Glass mat also comes pte-impteg- 
nated with binder and resin, scmi-cured, 
and can be cut to size to fit the mold. 
In the mold any additional resin is 
added, then heat and pressure is ap- 
plied for the cute. 

Another procedure, the lay-up 
method, uses glas^fibef cloth for maxi- 
mum strength in every direction. The 
cloth is cut to the shape required and 
laid up, la5'er after layer, with resin ap- 
plications between, until the desired 
thickness is obtained- The molding 
procedure follows this. 
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BETTER PRODUCTS FOR AVIATION 



... has alwajs been llie objective of United Aircraft Products, and an integral part of 
reaching that objective is a cotislatit search for lietter ways to fabricate UAP products. 
Newest result of this search is now producing Jet engine oil cooler shell and header 
assemblies at greater than ever production rates. It is UAPs new aluminum dip-braze 
facility — largest in tlie industry today — pul into operation a few weeks ago at our 
Dayton, Ohio plant. Dip-brazing produces ribbon-thin, non-porous joints that are far 
stronger than the parent metal. Il does this uniformly, hour after hour, with unit pro- 
duction reduced to three minutes per assembly instead of the % of an lioiir required 
by previous welding methods, ^'hat it means to the aircraft industry is tougher acces- 
sories, that are lighter in weight, more uniform in structure, produced faster and better 
uith le.«s manpower — from “UAP.” 



UNITED AIRCRAFT PRODUCTS 


1116 BOIANDER AVENUE, DAYTON, OHIO 
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How G.E. gives more power to 




LOCKHEED P2V "Nefltune,*' longTonge Navy palral craH, will seen DOUGLAS P40 "SLyroy," now undergeing sueeessEel Navy flight 

cany G*E a*c syslem end new, specially designed sialic tegelalar, losis, gels euick, reliable eleciric pewer frem G>£ a<c generalere. 


U.S. aircraft 


“Tailor-made" Generator Systems Now 
Being Built for Commercial, Military Planes 

Two of the most important ideas in the aircraft industry are being; 
carried out today at G.E.’s Schenectady, N. Y., plant. Today's 
aircraft must have saje electric power. But today's aircraft need 
tailored electric power, also. 

Recent aircraft power needs have grown so complex that electric 
■'system-thinking" has become rule-of-thumb. That's why G.E. 
now designs complete a-c and d-c generator systems fbr its custom- 
ers. The systems run from standard 28-volt d-c setups to new high- 
tcmperature alternators and control for jet aircraft. 

The hunt for higlier kva ratings and more power at less weight, 
goes on continuously at G.E. If you arc interested in generator sys- 
tem design and development facilities, why not contact your G-E 
Aviation Specialist today? Ask him for G.E.’s new free bulletins on 
a-c and d-c generator systems. General Electric Company, Section 
210-69, Schenectady 5. N. Y. 
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AVIONICS 


Avionics Plays Key Role in Air Power 


• Military this year disclosed progress toward nearly 
automatic interception and fire-control systems. 

* Engineers started exploring promise of transistors 
and mag amplifiers for greater life, reliability. 


By Pliilifi Klas.H 

Possibly the most significant avionics 
development disclosed during the past 
year is the projected use of automatic 
fire-control systems in all-weather inter- 
ceptors and fighters. 

Although many observers, on hear- 
ing this, felt that the release was pre- 
mature, Lockheed and the USAF an- 
nounced last summer that "radar and 
specialized brain-like instruments enable 
tlie F-94C Starfire to spot the enemy 
miles away, lock onto the target, track, 
close, aim, and open fire-all by itself.” 

Tlie tact that the Statfirc's complex 
avionics equipment is still reported to 
be in the "debugging" stages and not 
yet an operational reality docs not de- 
tract from the significance of this avi- 
onics development and its concept. 

► Intercept Problem— Airborne radar, 
now considered a must for all-wcathcr 
intcrtuplors, is a fairly recent addition. 
The interceptor radar is a more complex 
version of the navigation and bombing 
radars used in transports and bombers 
in that it must be able to lock on and 
track a target. 

An associated gunnery computer re- 
ceives intormation on target range, po- 
sition, and rate of movement from the 
radar once the radar has locked on the 
target. The computer calculates what 
course the interceptor roust fly to put it 
on the familiar pursuit curve and pre- 
sents this information on a radar scope. 
The pilot must then maneuver his air- 
plane to keep the radar blip centered on 
the scope, 

► Not So Easy— All-wcathcr intercep- 
tion in a 600-mph- jet isn’t as easy as 
the foregoing might make it sound, par- 
ticularly in a one-man interceptor like 
the F-86D where the pilot is also the 
radar operator. It a 65b-mph. intercep- 
tor picks up a 550-mph. bomber on its 
radar when the two are 20 miles apart, 
the two aircraft will pass witliin 60 sec- 
onds in a liead-on attack. 

Under these conditions, the pilot (or 
radar operator) must quickly acquire the 
target with his radar, and maneuver (or 
direct the pilot) into firing position. A 
fes\' seconds delay and the pilot may be 


unable to get on a pursuit curve with- 
out pulling too many Gs. 

► Closing the Loop— To inijwovc the 
cliances of successful interception, Lock- 
heed adopted the philosophy of a 
"closed loop" for its F-94C. (Nortli 
.'\merican and Northrop ate repotted to 
be following suit for their F-86D and 
F-89D interceptors.) Tliis concept, first 
conceived for USAF's 1954 interceptor 
program, calls for radar-compirter signals 
to be fed directly to the automatic pilot. 
Tlie autopilot then nunciivcrs the air- 
plane onto the required flight path. 

Closing the loop saves the precious 
seconds otherwise needed to convert 
radar-sfOjX; information into movements 
of the airplane’s controls and the air- 
plane itself. 

► New Autopilot Role- This new closed- 
loop concept has lifted the aiitomah'c 
pilot out of tlie category of a mere use- 
ful accessory and given it a new vitally 
important tactical role. The Westing- 
house W-3A autopilot, used in the 
F-94C, is the first production autopilot 
designed specifically for this new tac- 
tical role as well as tor the more familiar 
relief-pilot duties (Aviation Week Oct. 
13, 1952. p. 46). 

The W-3A shows several interesting 
features which may indicate design 
trends for autopilots used in intercep- 
tor fire^ontrol systems- These are; 

• Use of rate gyros on all three axes of 
control (yaw, pitch, and roll). 

• Use of hydraulic servo actuators 
which makes it easier to integrate the 
autopilot with the hydraulic control- 
surface boost system used on most jets. 
Hydraulic servos also give the autopilot 
faster system response than is possible 
u'ith many types of electric servo actu- 
ators. 

New Equipments 

Several of the Navy’s new fighters, in- 
cluding the F3D now in Korea, arc 
using a new all-electtic autopilot, the 
General Electric ^e G-3. The G-3 
can be operated either as a maneuver- 
ing relief pilot, or as a yaw damper to 
eliminate "dutch roll” (Aviation 
Week Mar, 3, 1952, p, 38). 



WORD “R.ADAR" on W'estiiighouse auto- 
pilot coiitiollvr is the only ontvard evidence 
ii{ an impuitant new role for aulo|iiInts— that 
ot cnablin| all-wc-Jtlicr interceptOH to track 

Dutch roll, the familiar yawing-rolling 
characteristic shown by most high-speed 
jets, results from a lack of aerodynamic 
damping about the yaw axis, .Aircraft 
designers could introduce more aero- 
dynamic damping, but only at tlie ex- 
pense of added airframe weight and re- 
duced nraneuverability. Instead, they 
are turning to an avionic damper or 
stability augmentcr, a device svliich is 
essentially a single-axis automatic pilot. 

When tlic G-3 autopilot is turned off. 
its yaw-axis channel remains in opera- 
tion to function as a damper. A rate 
gyro serves to detect airplane yawing 
motions and to generate a signal propor- 
tional to the yawing rate. This signal 
is amplified and applied to a rudder 
servo actuator wliicli displaces the rud- 
der to oppose, and thus damp out, the 
airplane's yawing motions. 

► i^orthrop Augmenter— Northrop Air- 
craft Co. disclosed that a similar, but 
slightly different, approach is being used 
to provide damping for its newest F-89s. 

Instead of a rate gyro, Northrop's 
stability augmentcr employs an ex- 
tremely sensitive accelerometer to de- 
tect sideslip. As a result, the Nortlirop 
system not only damps out dutch roll, 
but also prevents sideslip which would 
otherwise skew F-89 rockets off their 
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► Lear Damper for F-86D— Tlie North 
American Aviation F-86D all-weather 
interceptor, it was recently disclosed, is 
using a new lightweight (5.2-lb.) yaw 
damper developed by Lear. Inc., which 
also builds the F-S autopilot used on the 
F-S6D (Aviation Week Feb. 16, 1953, 
p. 59), 

The damper and autopilot share the 
use of the autopilot rudder servo actu- 
ator in the F-86D since both are never 
in use at the same time. Like the G-3 
damper, the Lear device uses a rate gyro 
to detect airplane yawing. However, in 
the Lear damper, this yaw rate is con- 
verted into an acceleration signal by 
means of networks within the damper. 
►Speedier Bonibci Autopilot— Sperrv 
Gyroscope Co. aimnunccd its new 
A-12D autopilot whicli boasts of faster 
response designed to improve the B-47’s 
bombing accuracy and to make it less 
vulnerable to anti-aircraft fire during 
its bombing run. 

Tlic impros'cd autopilot response al- 
lows the B-47 to maneuver into posi- 
tion more quickly and accurately, 
cutting down the time over the target. 
Improved perfonnance comes from the 
use of acceleration signals, in addition 
to the previously used airplane displace- 
ment and rate signals. 

► B-47 Simulator— Even with a new 
automatic pilot, the B-47 represents a 
big transition for a student pilot moving 
from a 300-inph. four-engine B-50 to 
the 600-mph. six-engine B-47 and find- 
ing he has no flight engineer to assist 
him. 

This explains the USAF’s enthusiasm 
for its B-47 flight simulator. This first 
jet bomber simulator was designed and 
built bv Link Aviation (Aviation Week 
June 16, 1952, p. 65). 

Tlie Link B-47 "wingless wonder” 
permits closer supervision of student 
pilots, particularly under such emer- 
gency conditions as engine failure, fire, 
and icing. These can be created in the 
simulator without danger to the student 
or instructor and without risking loss 
of a valuable B-47. Added advantage 
is that the simulator can be operated 
for 24 hours a day, rain or shine, with- 
out time out for engine changes and 
airplane maintenance. 

Successful and growing use of simu- 
lators to train military pilots has stimu- 
lated airline interest. Pan American 
Airways’ experience with its Curtiss- 
Wriglit-built Boeing Stratocniiser simu- 
lator purchased in 1948 pointed up the 
economic savings when airline pilots 
receive much of their training on the 
ground. As a result. United Air Lines 
laced an order with C-W for four 
ight simulators, two for the Convait 
340 and two for the Douglas DC-6B 
(Aviation Week Aug. 18, 1952, p. 64). 

► Lear Demonstrates L-5— Tlie airlines 
got their first look at a new entry in 
the autopilot field last year— the Lear 


L-5, a first cousin of the l''-5 autopilot 
used on the F-86D, the }’'-S4C and the 
F-89D. 

During the past year, William Lear, 
chairman of the board of Lear, Inc., 
demonstrated the L-5 to officials of 
most U, S. and several foreign airlines. 
Big talking point for the L-5 is its very 
light weight. 

► Automatic Cutoff— Occasional auto- 
pilot malfunctions have made some of 
the airlines a bit leery of using auto- 
matic pilots, particularly with approach 
couplers at low ILS approach altitudes. 
Tlie autopilot industry’s answer to this 
problem is an automatic cutoff which 
continuously monitors and promptly 
disengages the autopilot in event of a 
dangerous malfunction. 

A cutoff developed by Sperry Gyro 
uses accelerometers to detect malfunc- 
tions (Aviation Week Dec. 12, 1952. 
p. 35). Lear uses a small relay in series 
with the servo-actuator clutches to spot 
excessive autopilot amplifier output 
(Aviation Week Sept. I, 1952, p. 42). 

► Airborne Transport Radar— Airline in- 
terest in radar has been spurred by the 
prospect of using 600-mph. jet trans- 

E orts. At a jet’s higher cruising speeds, 
oth airplane and passengers might take 
a severe buffeting in a storm. 

With high fuel consumption, a jet 
transport can’t afford to tlirottle back 
or fly completely around a storm, a tech- 
nique now used in piston-engine trans- 
ports. However, there is considerable 
evidence and radar experience which in- 
dicates that airborne radar could enable 
a pilot to find, and fly through, soft 
spots in a storm with little or no tur- 
bulence. 

Last spring, the Navy partially lifted 
the security veil from ib new AN/APS- 


42 general purpose radar which is stand- 
ard equipment on most Military Air 
Transport Sers'ice airplanes- M.ATS 
uses the APS-42 as a navigational aid 
over its global routes, as ucll as to warn 
of dangerous terrain or storms (.Aviation 
Week May 12, 1952, p. 56). 

► Airlines Seek New Radar— Because 
the CAA's mnv omnirange, ILS, and 
radar navigation and landing facilities 
now blanket the U. S., most domestic 
airlines see little need for the naviga- 
tional features of military airborne 

'I'licsc airlines want a lightweight, less- 
coniplcx radar designed primarily for 
weatlicr suncillancc and terrain warn- 
ing. 

Current thinking aiiicmg the ex- 
perts is that such a wcatlicr surveillance 
radar should operate in tlie 5-to-6-cm. 
(wavelength) band rather than in tire 
3-cm. band (used by the APS-42) 
for optimum performance (Aviation 
Week May 19, 1952. p. 50). 

United Air Lines has made the first 
move to convert interest into hardware 
by gis'ing Radio Corp. of America a 
contract to develop an experimental 
surveillance radar. RCA is currently 
building APS-42 radar units for the 
armed services- 

► New Navigation Computer- Course- 
line computers, designed to enable a 
pilot to tfy a preselected course off the 
main omnirange airways, are not in 
tliemselves new. The devices operate 
from a 'VOR (omnirange) receiver, 
which provides airplane bearing to a 
VOR stotion and from distance measur- 
ing equipment (DME), which provides 
information on the distance to the 
VOR. 

Installation of DME ground sta- 
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You didn’t hesitate a minute/ 


Long ago )'ou learned a concept 
of buying this world's goods that has 
stood you well. You learned ho\v wise 
it U to examine the grain of fine 
leathers, You learned that more than 
dedicated craftsmanship is woven 
into the warp anti woof of fine 
woolens. You learned that, year-in- 
year-oul. quality more than pays its 

Your concept of buying was con- 
firmed by happy and painful experi- 
ences in purchasing materials and 
services in the business tvorld, This 


concept became a part of you , . . part 
and parcel of your hard-won maturity 
of judgment. 

You faced a communications equip. 

aircraft. You heard that the Wilcox 
440A VHF Airborne System— used 
by airlines all over the world — had 
been designed and built to unparalled 
standards of quality. That not once 
— from dream to drawing board to 
loading dock — had the promise of 
dependahilUy been compromised, 

F.aeh feature offered stronger evi- 


dencc. Powerful plane to-lower atten- 
tion guaranteed by the 50 watt trans- 
mitter. Clear-as-a-bell signals always 
because of the extra sensitive receiver. 
You grew more excited as you learned 
that no mailer \>hcrc in the \>orld 
you fly— now or in the future— af/ 
180 channels would he yours to use. 

Then it came — the icy realization 
that you couldn't take a chance, that 
far more than an equipment pur- 
chase was at slake. 

And you didn't hesitate a minute! 


Year inquiry on ihe ITilros 440A System or Its companion, the ITUcox 
429A Clideslope Recaiver, is invited. Please address your Inquiry 


wiltox 

Eitcraic Company, Inc. 



tions, now sclicdulcd for completion 
this year, and development of suitable 
airborne DME equipment, only now 
under scixicc test, have delayed flic 
use of course-line computers. {C.\,\ 
has experimentally tested the devices 
along the Chicago-New York ainv.iv 
that had early DME ground station 
installations.) 

Last fall. Collins Radio Co. an- 
nounced a new type of course-line com- 
puter which c.ni operate from two 
"VORs and need not await the installa- 
tion of DMF„ 

W’orking from data on airplane 
bearing to two different VOR stations, 
the 33-lb. device is able to provide a 
pilot with beam-type steering informa- 
tion to, and his di.stance from, anv de- 
sired destination. The destination need 
not have a \T)R station, provided it is 
witliin rctcir ing distance of two other 
VOR stations. 

The Collins computer in effect erects 
a synthetic VOR and DME at any de- 
sired location, giving the pilot both 
steering and distance information. The 
device is designed so that it can easilv 
be switched over to ^erate from a sin- 
gle VOR and a DME, when the latter 
becomes available. This VOR/DME- 
type operation will give slightly better 

Interesting feature of the computer 
is the use of plastic IBM-type punclicel 
cards to introduce certain basic data 
into the computer and to tunc auto- 
matirally botli ^'OR receivers to de- 
sired stations along the route f.Avr.suov 
WBrK Dec. 15. 1952, p. -111. 

► Polar Navigation— ,-\s the airlines lie- 
gin operations over the polar regions, 
they face new problems, particularlv in 
navigation. For example, the in.igiictic 
comijass loses its usefulness in the 
vicinity of the magnetic pole. S -.indi- 
navian .Airlines Svstcin. on its recent 
exploratory Arctic fliglits from Cali- 
fornia to Europe, solved this compass 
problem by using a new Polar Path low- 
drift directional gyro. Developed by 
Eclipse-Pioneer Division of Bendix 


,\vi;ition, the new gyro has a reported 
mndom drift rate of one degree per 
hour (.\vi.sTioN Week Jan. 19, 1953, 
p. 49). 

► Helicopter Landing Aids-liie grow- 
ing usefulness of liclicoptcrs. both fot 
cis’il and military oper.iHoiis. lias liccn 
limited by the lack of suitable instru- 
ment weather lauding aids. I'lie II.S 
instrument approach sisteni. widely 
used for fixed-wiug aircraft, is by its 
very nature poorly suited to take adsan- 
tage of the near-vertical descent possi- 
IjIc witli liclicoptcrs. 

One possible solution may be a now 
low-cost British ground controlled ap- 
proaeli radar (GCA) icccntly purcliascd 
bv tlic .\ir Navigation Development 
Board for evaluation. Tests are cur- 
rently imdenvay at an undisclosed Nfa- 
riiio base. By combining a 3<m. lou’- 
(lower radar and an automatic direction 
finder. E. K. Cole, Ltd., has designed a 
small portable "poor man's GCA” 
wliicli can bo easily changed to aceom- 
inodate a variety of aircraft approach 
paths (,-WiATiox Week Dee. 8, 1952, 
p. 591. 

► Copter Stabilization— Helicopter man- 
ufacturers, whose "cgghcatcrs" inher- 
ently lack the stability of fixed-wing air- 
craft. arc fast tuniing to automatic 
jiilots to ease the pilot’s filing duties. 
In at least one installah'on, the auto- 
pilot paid its iva\’ wciglif-wise bv elim- 
inating the need for vertical stabilisiing 
surfaces on the helicopter- 

Thc Piasecki HUP-2 (Navy) and the 
H-21 (USAF) helicopters are using an 
adaptation of tlic Nlinncapolis-ilonci- 
wcll E-6 autopilot, installed on tHc 
B-47A and B-36. M-H is currently de- 
veloping a new autopilot designed to 
meet the special stabilization needs of 
liclicoptcrs. 

The prospect of a very sizeable heli- 
copter market is arousing the interest 
of at least one other autopilot manu- 

I.car, Inc., has recently held discus- 
lions witli Bell Aircraft and Sikorskv 
••\ircraft engineers. Both Bell and Si- 


Wyandotte 


Worltl’s largest inainifacttirer of 
specialized cleaning products for 
business and iiidiistry — offers 
information and .skilled technical 


AIRCRAFT MANUFACTURING, 
AIRCRAFT CLEANING & 
MAINTENANCE PROBLEMS 

.s|>ot welding 

3 ^rugnc.dlml dcanhig 

4 Remm-iiig heat-treat .sealo from 

5 lirighicnmg lienl-lreHtecl 

6 Painl-boolh eoaliiig 

7 Water-wa.di iuiint-liooth 

8 Eleeli-oeleaniiig 

9 Barret finishing 
10 Paint removing 
n Steam cleaning 

12 Emulsion cleaning 

13 Carbon removing 

14 Inlegml fuel-tank dc.-^nling 

15 Removing exhaust slaias 

16 Washing aircraft exteriors 

17 Floor absorlicnLs (anti-slip) 

18 Engine test-cell cleaning 

19 Wa.-liing-irmehine cleaning 

20 .Vhmiimim brightening 

For information circle the minilrer on 
the r-oiiiion for caell problem vou’re in- 
terested ill. We'll aeiid FI!F,E DATA. 
Il'voarfotte Chemicals Carp.. H>»- 
doUv. Mich.: nho Los .Uiuctcs li. Ca/.'/. 

"0Tf^oa</«*fe CHIMICAIS 
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STANDARD ClAMPS FOR SPECIAL APPLICATIONS 



RUGGED,^ LONG-LIFE magnetic ampli- 
cquipmcnt siicli as this \\'cstinghniisc air- 

korsks arc currently developing their 
own automatic pilots. 

New Building Blocks 

Altliougli transistors liave received 
wide publicity as potential substitutes 
for vacuum tubes, magnetic amplifiers 
have already begun to make inroads on 
vacuum tubes in production asionics 
equipment. For example: 

• W-3A autopilot servo amplifier uses 
magnetic amplifiers throughout. 

• -Aircraft voltage regulators. Both 
General Electric and Westinghouse are 
producing magnetic amplifier voltage 
regulators for aircraft alternators (a.c. 
generators). Tlic Westinghouse regula- 
tor {Aviation Week Oct. 20, 1952, 
p. 63) uses mag-amplifiers throughout; 
the GE unit (Aviation Week Aug. 11, 
1952, p, 36) uses a cold<atliode tube 
for voltage reference purposes. 

► Mag Amplifier Advantages— Here’s 
what makes magnetic amplifiers so at- 
tractive to avionics designers; 

• Extremely reliable. Slag amplifiers, 
with their transformer-like construction, 
are potentially rugged and long-lived. 

• No filament or B-l- power. Mag am- 
plifiers operate directly from a.c. and 
require no B-H or filament supply- This 
eliminates the weight and complexity of 
power supplies. 

• Lower power consumption. Unlike 
vacuum tubes, magnetic amplifiers con- 
sume very little power. This cuts air- 
plane power generating capacity and en- 
gine fuel consumption. 

• Eases cooling problem. Because mag- 
netic amplifiers consume less power, 
there’s less heat to dissipate. 

• No warm-up time. When vacuum 
tubes are used, equipment must usually 
be left in standby condition (filament 
power on) throughout the mission- Only 
in this way can the equipment be ready 
for instant operation when needed. 
Mag amplifiers need no warm-up 
period, thereby cutting power consump- 
tion and extending equipment life. 

• Wide power range. Mag amplifiers 
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AIRCRAFT BATTERIES 


for assured dependability 
in all aircraft applications 

Put battery dependability in the 
planes you build, in the planes 
you fly. Equip with service-proved 
Exide Batteries. You can count on 
them for instant r^ponse ... in 
normal service, in emergencies. 
They are capable of handling elec- 
trical loads far beyond their rated 
capacities. Because of their long 
life, replacements are infrequent, 
depreciation costs low. 

Exide Aircraft Batteries are a 
development of more than a third- 
century of research-engineering — 
continued progress that steadily 
keeps pace with modern aviation 
needs. Whatever your battery 
requirements — commercial, gov- 
ernment, personal planes — you can 
depend upon Exide Batteries, 

THE ELECTRIC STORAGE BATTERY CO. 



Exide is the best aircraft 
battery buy . . . AT ANY PRICE 


1888 . . . DEPENDABLE BATTERIES FOR 65 YEARS . . . 1953 
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HYTI 


CABLE 


TERMINALS 
ASSEMBLIES 
TIE RODS 


Macwhyte “Hi-Fatigue” Aircraft Cable has minimum uniform 
stretch and exceptional resistance to wear and bending fatigue. 

Because it is properly PREformed, it lays dead with no 
tendency to twist or curl. 

You can order Macwhyte “Hi-Fatigue” Aircraft Cable in reel 
lots, specified lengths, or assemblies. Macwhyte “Safe-Lock” 
and “Socket-type" terminals are supplied loose or attached. 

SEND FOR THE NEW MACWHYTE AIRCRAFT CATALOG A-2 


MACWHYTE COMPANY 

2905 Fourteenth Ave., Kenosha, IVts. 
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c-.in be used to control a wide range of 
poMCT. ftoni 1 watt up to 5 bp., or 

► Disadvantages— 'nierc ate, however, 
scs'cral ili.sadsantiiges associated with 
mag ani|)lificrs. These arc; 

• Slightlv heavier. When operated 
from a -tOU crcIc a.c. supply, mag ampli- 
fiers usiialh' run somewhat larger and 
heavier than vacuum tube amplifiers of 
the same capacity. At higher a.c. sup- 
ple faquciicics, this weight disiidvantago 
disappears. 

• Slower tcs])oiisc. Magnetic anipIiEcrs 
have slower response time than their 
\acuuni-tube counterparts. But mini- 
mum possible response time (one-half 
cvclc of aa:. supply frequency) can be 
improved by using higher frequency. 

• Rectifier limitations. Mag amplifier 
circuits require many rectifiers. Sele- 
nium rectifiers arc coinparativelv bulky; 
the smaller germanium rectifiers are 
unable to operate at the higher tem- 
peratures encountered in avionics 
equipmen t. 

► Considerable Activity— The number 
of technical papers delivered at IRE 
and .^lEE conventions during the past 
year point to increasing industry in- 
terest in this field. 

Most mag amplifier applications at 
present arc in the field of servomech- 
anisms and control. However, magnetics 
arc also finding use as radar pulse gen- 
erators and as nip-flop circuits in digital 
computers. 

► Transistors— The ovcnr helming turn- 
out of engineers at AIEE and IRE 
technical sessions on the transistors 
shows that the transistor is clearly the 
new darling of the electronics engi- 




FACTS THAT 
COUNT! 


liter. Its subniiniatutc size, jsotential 
long life, low power consumption, and 
its ruggedness, make it an extremely 
attractive substitute for the vacuum 
tube, pacticularlv in avionics equipment. 

However, at 'the IRK Dayton con- 
ference on airborne electronics last 
spring, the results of a USAl' analysis 
of its existing avionics equipment 
shosved that little mote than half of 
the tubes could be replaced with 
transistors, due to existing transistor 
limitations. Substituting transistors for 
half of the tubes would cut equipment 
V ciglit and size by roughly a third onh'. 
the analysis showed. 

► In the Laboratories— Plivsicists and 
chemists have spent the past year try- 
ing to learn more about the funda- 
mental principles of transistor opera- 
tion in order to design around present 
limitations. Evidence of progress dur 
ing the past year includes: 

• Iligh-tenip. transistor. An experi- 
mental junctioii-tipc transistor, de- 
selopcd b\- GE, was reported able to 
operate at teinperatntes of 120C. Previ- 
ous TOC tcinpcratiirc limit posed a 
problem when used in avionics applica- 
tions unless equipment \ias cooled by 
refrigeration. 

• Tetrode transistor. By adding a fourth 
element to the conventional junction 
transistor, Bell Labs was able to up its 
operating frequency ten-fold. The ex- 
perimental tetrode transistor has been 
operated as a sine-wave oscillator at fre- 
quencies above 150 nic„ Bell reports. 

The newer junction-type tran.sistors 
hare been in short supply and under 
military allocation because of laboratory- 
type manufacturing techniques. The 
many unknowns associated with junc- 
tion-transistor manufacture have delayed 
the switch to production-line methods. 

To speed this transition, the Signal 
Corps last sear awarded contracts to 
GE, RC.^, and Sylvania Electric to dc- 
s’clop techniques and machinery to inass- 
ptoduee transistors. 

Late in 1952, Raytheon Mfg. Co. be- 
came the first major producer to aemeve 
sufficiently liigli production rates to 
make junction transistors available 
across the counter. 

During the past year, there were re- 
ports of shelf-life aging in point-contact 
transistors, the earliest type. !n\cstiga- 
tioii showed that moisture seeping into 
the transistor was responsible for the 
loss of gain. Manufacturers arc re- 
portedly now using imptoseel hermetic 
seals (.WixTioN A\'eek Nov. 2-1, 1952, 

p. 18). 

► Transistor Circuits— For the engineers 
wlio will apply transistors to as'ionics 
and electronics equipment, the past 
year has been one largely of familiariza- 
tion and experimentation. For example: 

perimcntally transistorized and demon- 
strated by the Signal Corps at the na- 


minimtim protrusion 
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'"T^HAT streak in the sky is a Curtiss-W right Sapphire J-6S 
Turbojet Engine powering a high-ahicudc plane. The intense 
heat— approximately 1500° F.— developed during flight is enough 
to disintegrate "normal” materials, formed in the usual way. 
Yet in this inferno of power Lebanon Stainless Steel Centrifugal* 
Castings of special heat-resistant alloys are giving dependable 


TURBINE SHROUDS 
HEAT SHIELD SUPPORTS 
EXHAUST CONE FLANGES 
COMBUSTION CHAMBER FLANGES 
TURBINE BLADE SPACER RINGS 

'"CF.STKI-DIE". pHUmed uume Jnr 
mtll^ of cabling sMi c,»lr//«g^lly w 
meul molds, mider license agreement 
with Firtb-Vickers StainUss Steels 
fe!d. England. Leb,tmn 




drifngal, , 






THOUSANn QUAUTII5? 


tnation, write: Dept. E. 
Lebaoon Steel Foundry, 
Lebanon. Pa. 


lebanoiT^, 

\J 




LEBANON STEEL FOUNDRY 



MECHANICAL FILTER developed by 
Collins malics it possible to squeeze mote 
radio channels into crowded spcctnun. 



licet plug-in assemblies like these. Many are 
also using printed conductors and dip- 
soldering techniques as shown, 
tioiial IRI'i convention last spring. The 
tran.sistorizcd version weighed 1/10 as 
much as its vacimin-tube predecessor 
and consumed only 1/100 as much 
power (AviAxroN M'zek Mar. 24, 1952. 
P- 35). 

• Missile target seeker was c.-cperi- 
incnfally transistorized by a guided mis- 
sile inairnf.icturor. 

It appears likely tliat it will be an- 
other year or two Itcforc transistors be- 
gin to api>c:ir in production avionics 
equipment- Witliin tlircc or four years, 
line manufacturer predicts, practically 
all of his equipment will be using 
transistors and/or magnetic amplifiers 
throughout. 

► Other New Devices— lliree other in- 
teresting new dwclopmcnts of the past 
vear may find wine application in 
avionics equipments. They are: 

• Mechanical filter. Collins Radio an- 
nounced a mechanical filter for com- 
munications equipment which "ill per- 
mit closer spacing of radio cliannels 
without interference {.AviAtiON Week 
N ov. '3. 1952. p. fin. The tiny me- 
chanical device has nearly idea! 
rcctangular-slnipcd baiid-jjass charac- 
teristics and is being used in the tc- 
centlv announced Collins 144-channcl 
HF 'airborne ttanscciscr (.As'iation 
Week Sept. 15, 1952. p. 501. Another 
attractive application for the median- 
ica) filter is in single-sidc-band corn- 
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Bearings 


The Fafnir attitude and aptitude fits 
perfectly with the aircraft industry's 
iiahit of regarding a job done as just the 
beginniDg of a job to do. Count on us 
for continued help in solving bearing 
problems. The Fafnir Bearing Co., 
New Britain, Connecticut, 


FAFNIR 

BALL BEARINGS 




'28 


mmiic.ition.s. « liich some of the airlines 
are tscing as a possible wav to eke 
mors radio clianiicls out of existing 
spcctniins (Avuiiox Wki'k June 23. 
1952. p- 541. 

• Microslri]) waveguide. Feder.ll Tele- 
communications Laboratories an- 
nounced a nov technique of fabri- 
cating microwave waveguides and 
components, cutting their weight by a 
factor of 50. and mauufactiiriiig cost by 
a factor of 100, FTL says. First an- 
noiinced last spring, Microstrip uses a 
printed circuit conductor supported 
abos’C a reflecting ground pl.int (.\via- 
irON Week Mar. 24. 1952, p. 35), 

FFL recently unveiled an experi- 
mental Microstrip version of the RF 
and IF portions or a microwai’e receiver. 
Microstrip cuts the dci icc's weiaht from 
30 lb. to 4 lb- (.\viATtox- \\'f,i:k Feb- 2. 
1955. p. 46). 

• Printed circuit connectors. General 
Electric has applied printed-conductor 
techniques to make extremely tiny con- 
neefots for use with small electronics 
plug-in assemblies. 

Called the N'ovacon. the new eon- 
tiector eliminates the tedious manual 
conneetor-to-assembly soldering oncra- 
tion normallv required for orinted cir- 
cuit assemblies (.\\ iaiion Week Xnv. 
10, 1952. p, 54). 

Easier Maintenance 

There is much concern in military 
circles over the problem of keeping the 
growing numbers of increasingly com- 
plex avionics and electronics equip- 
ments in operating condition. 

The industry switch to more reliable 
components {niggedized vacimm tubes, 
magnetic amplifiers, transistors, etc.) is 
a partial solution. The military is .llso 
encouraging industry to find ways to 
simplify tlie repair and trouble-shooting 
of avionics equipment. 

► Unitization— Perhaps the most note- 
worths progress tosv'ard easier mainte- 
nance and simplified tronblc-shnotina 
in the past year has been in the field of 
nniti/ed construction. There is almost 
industry-wide acceptance of the idea 
that functionally associated circuits 
should be packaged as qnick-disconnect, 
phig-in sub-assemblies when possible. 

When this is done, line maintenance 
is reduced to the problem of tracing n 
fault down to one for more) of these 
pliig-in units. Rqiair is then oiils- a 
matter of unplugging the defective unit 
and replacing it with a new one. a mat- 
ter of minutes at most, if spares arc 
available. 

The faulty plug-in iiiiif can then be 
tetimicd to a comparativclv well- 
equipped maintenance sho]> ssbere the 
fault can be traced down to a specific 
intern.ll component, and the com- 
ponent replaced or repaired. 

In some equipments, the plug-in 


units ate potted \sith a resin or plastic. 
This makes repair impossible and these 
units ate scrapped when faulty. 

► Simplified Troiihlc-Sliooting— Uni- 

tized construction simplifies troiible- 
shooting by narrowing down the num- 
ber of suspects, perhaps bv a factor of 
20. 

It still poses the problem of how 
does an cx-butchcr. with perhaps six- 
months technical training, find which 
plug-in unit is at fault in a complex 
bombing radar, for instance, "hiis 
problem received increasing attention 
in the past year. For c.xainplc; 

• Stanford Research Institute under 
Xavy contract repackaged an existing 
radar into unitized sub-as.scinbhes and 
incorporated a built-in fault-isolating 
unit. This device enables maintenance 
personnel to examine significant volt- 
ages and waveshapes of each sub-assem- 
bly, by positioning several selector 

Switch positions arc color-coded to 
sliow the voltage that should he ob- 
tained on a color-coded meter scale if 
siib-assemblv is functioning properly. 
Wdicn waveforms are observed on oscil- 
loscope, a small sketch of desired wavc- 
fimn appears opposite selector switch 
position asiAiioN Week Mar. 24, 
1932, p. 35). 

• National Bureau of Standards has 
developed a failure predictor designed 
to spot component deterioration which, 
if undetected, would cscntually cause 
ee|\iipnient failure. N13S tests showed 
that predictor spotted roiighiv 73% of 
ail tube failures mans hours before they 
actually occurred. Designing elec- 
tronics equipment to accoininodate 
Midi a predictor adds little weight or 
eomplexitv. NBS tlaims (.\viation 
Week Nov. 24, 1952, p. 51). 

• New US.AF bombing system re- 
portedly has a small neon glow-tube 
built into many of its plug-in units. 
Bulb indicates svlicthcr device is put- 
ting out normal voltage, making it easy 
to spot defective units. 

New Philosophies 

One suggested s\uv of cutting the 
sseight and eomplexitv of avionics 
te]uipitient is to consolidate associated 
equipments into an integrated ssstem 
dining the initial cqiiipinent dcselop- 
ment phase. 

I'dr example, each piece of asionics 
gear usually carries its own 134- and 
tiihe filament power snppls. Because 
posscr .supply weight does not increase 
nmijortionately to its posset eapacits', 
considerable sveight and eomplexitv can 
be saved by using eoininnn ])(isver siip- 
|)lics for scs'cral associated as'ionics 
equipments. 

'Ilic systems concept, i.c, bombing 
'vstems, fire control ssstcnis, etc., was 
fiist espoused bv the US.M'. N'osv the 
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40 pages of Assembly Procedures 

The C-3 Methods Manual is dedicated to the urgency of the 
good workmanship that must accompany the assembly of 
quality cables and connectors. Each advocated procedure has 
passed stringent screening, not only by Amphenol's engineers, 
but by other recognized experts in the electi onic field. 


The maiority of Amphenol electronic 
components~ond there ore now over 9,000 
in the standard line— were originally 
developed to fulfill a specific application 
problem. When you consult with Amphenol 
engineers in solving your electronic and 
power application needs, you will be 
working with one of the most specialized 
engineering staffs ond testing laboratories 
in the electronic world. 

of "OK Methods" mail this 



Bureau of Aeronautics lias fcilhw ed suit. 
Mariiie Col. E. C. Best, chief of Bu- 
Aer’s electronics division, savs that 
BuAer has several sy.stems progr.nns un- 
derway and intends mote in 1953. 

One sucli program is believed to be a 
North Aniericim Aviation contract for 
integrated interceptor fire control. 

► BuAer Systems "ilandling— Organizing 
to handle systems-type contracts pre- 
sents an interesting problem because 
such systems cut across tlie areas of 
responsibility of cvistiiig groups. 

For example, an interceptor fire con- 
trol system consists of an intercept 
radar, a gunnery coinputer, and an 
automatic pilot. If tliese three individ- 
ual equipments were purchased sep- 
arately, BuAer's electronics division 
would handle tlie radar; its armament 
division would liaiidle the computer, 
and its airborne equipment division 
ss'ould be responsible for the autopilot. 

When tlie Navy buys an interceptor 
fire control system, each of these divi- 
sions retains its previous indiiidua! 
equipment responsibility but the 
armament division is cliargcd with over- 
all system performance responsibility. 
The program operates under the surveil- 
lance of a joint steering group made up 
of representatives of tlic tlircc inter- 
ested divisions: contract administration 
is carried out by tlic electronics divi- 
sion, Col- Best says. 

► GFE Versus CFE— Tlie maintenance 
and supply problems encountered in 
Korea appear to liai’e slowed down, if 
not stopped, tlie trend to make avionics 
equipment contractor-furnished (CFE) 
as opposed to gosernmeut-furnished 
(GFE). Tlie problem is particularly 
acute for the Na\y where scseral types 
of aircraft may operate olf a carn'er. 

With the carrier’s limited supply and 
maintenance space, the Navy must have 
wide standardization of its as ionics gear. 
Tile onlv exception is a receiitiv an- 


SIMPLICITY in hydraulic pump design 
is important for these reasons: 


The Pesco hydraulic pump is a gear 
design— the simplest of all hydraulic 
pumps. There are actually only three 
moving parts in the pump proper. 
Fewer moving parts mean — 


. /ess chance of pump ma//vncfion 
. /ess morntenance 
. less cost for overhaul 
. less weight 
. less noise 


jllS the EFFICIENCYof "Pressure Loading" 
which mokes possible: 


"Pressure Loading" is Pesco’s exclusive 
development that aulomaiically holds 
end clearance of gears to a thin film 
of oil, thereby maintaining the volu- 
metric efficiency throughout the long 
service life of the pump. 


. . . volumetric efficiencies up to 97% 
over a wide range of temperatures 




|l|5 STATISTICAL QUALITY CONTROL 
which assures: 


. , . uniform high quality and performance of each pump 
. , , a longer, troub/e-free service life 



Simplicity of design, efficiency of “Pressure Loading" and 
slaiisiical quality control in all phases of manufacture, are 
three important reasons why Pesco pumps are standard 
equipment on military and commercial aircraft and on 
many automotive and industrial products. Write today 
regarding your hydraulic puinp requirements. 


PRODUCTS DIVISION 


BORG-WARNER 


CORPORATION 




Aircraft Radio Corporations 

A 13-B 



DUAL 
ANTENNA 

tor aft atrtraft 


The "ramshorn” contour of the 
A-13B Antenna affords im- 
proved signal reception via two 
broadbanded antennas. The 
horns are for use with VOR 

and runway Icxralizer receivers, 
the bars for glide-path receiv- 
ers. Both antennas terminate in 
BNC co-ax fittings UG-291/U. 
Their low head resistance pro- 
vides freedom from icing and 
other structural problems. Al- 
ready in wide use on transports 
of Pan American Airways, 
Eastern Air Lines and others, 
as well as Army, Navy, and Air 
Force (AN designation AS- 
580/ARN-30). This new anten- 
na is designed for all aircraft, 
from helicopters to multi-en- 
gine transports. It is CAATC 
# 1R4-4. Available now. Write 
for full details today. 

Dependable 
Ktronk Equipment 
Since 192S 




nouiiccd Bu.\cr policy wliidi makes 
clcctric;il generation and distribtition 
systems Cl'E, but requires use of Navy- 
approved compiincirts- 

A US.'M'' spokesman says that its 
policy favors GFE wherever possible for 
reasons of logistics. 

► Navy Plans Modular Packaging-One 
reason that airframe suppliers prefer the 
Cl' E approach is that it allous them to 
fit the avionics equipment to their air- 
frame, rather than vice versa. The 
Navy is readyirtg a program which it 
thinks will provide the standardization 
it must have while at the same time 
giving the airframe nnmufacturer more 
frccdoiit in fitting avionics cqiripment 
into his airplane. 

The Navy's idea is to repackage its 
widely-used standard communications, 
rravigation, and identification equip- 
ment into smaller sub-assemblics- 

cciver might be broken down into sep- 
ar.rtc RF. IF, and audio packages. Tire 
airftrtmc nrariufacturer could separate 
tlicsc modular units (within the limits 
of satisfactory operation), and fit them 
into odd-shaped nooks and ctaitnirs. 

First part of the BuAet program will 
be a study phase to determine optimum 
sub-assembly size and shape. When the 
study phase is completed this summer, 
Bu.Aer intends to award a contract for 
construction of sample units. 

US.\F has no plans for a similar pro- 
gram, an Air Force spokesman says. 
USAF will continue to rely upon its 
WADC project engineers and the 
equipment manufacturers to select min- 
imum-size assembly breakdowns, con- 
sistent with desired equipment perform- 


New Techniques 

It was disclosed last fall that GE, un- 
der Signal Corps contract, is developing 



AN,U.OG COMPUTERS ate fast becom- 
ing indispensable tools for engineers design- 



machines for the automatic production 
of printed-circuit assemblies using con- 
ventional type components. 

The machines will automatically test, 
pre-form, and transport tubes, resistors, 
capacitors, etc., to a central machine 
for installation in Textolite mounting 
boards on which interconnecting con- 
ductors have been printed. Tlie units 
will then be dip-soldered, securing tlie 
components, and assembled into plug-in 
chassis. The automatic machines will 
operate from instructions contained on 
magnetic tape or punch cards (Avt.sTiON 
\;'ei-k Nov. 17, 1952, p. 36). 

This GE development should make it 
possible to expand avionics and military 
electronics production greatly in the 
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Are space and weight savings vital? 

here’s how leading aircraft manufacturers 
get them with needle bearings 



Torrington Needle Bearings are integral design features in many leading aircraft 
because of their light weight and compactness coupled with 
their high rated radial capacity. 

They have been peTjormance-proved, too, in many years of both 
military and civil aviation. 

Torrington Needle Bearing are used in landing flaps, 
leading edge slats, spoilers and conventional ailerons, 
elevators, rudders, and in many other aircraft 
assemblies where high capacity, light weight and 
compactness are musts. 

Throughout industry, many manu- 
facturers have made 
Needle Bearings 
“standard equipment’’ 
in countless applications since 
their introduction nearly twenty 
years ago. 

Perhaps the Torrington Needle Bearing 
is the answer to your bearing problem. 

We’ll gladly help you find out. 


THE TORRINGTON COMPANY 
Torrington, Conn. South Bend 21, Ind. 


TORRINGTOI^^K^^EARINGS 

Niidli * Sglieilcil Kollir • Ti;iril Rgllir • Slriicbt ftillci • Bill • Niidli lolieis 
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OURNS 

presents 
the New 


Technical Bulletin on request, Dept. 152 




OURNS LRBORRTORIES 

6135 Magnglid Ave., Riverside, California 


An adiustabU , , , 
Sub-miniature potentiometer 
for precise tireuit trimming 
Bourns IRI61POT is a wire- 
wound potentiometer designed 
miniaturized equipment, 
istments are simple and 
. . . they are made by 
exposed slotted shaft with 
Settings are securely 

and vibration. 

POTs can be installed 
vidually or in stacked assemblies 
two mounting screws through 
the eyelets in the body. Superior 
electrical characteristics are achieved 
by the use of precious metal contacts 
and precision resistors. 


Bourns designs and manufactures 
other potentiometers which measure linear 
motion, gage pressure, differential pressure, 
altitude and acceleration. 


c\ fnt of a full-scale war. It should also 
have a sizable impact on the civilian 
electronics and other manufacturing 
industries. 

► Airborne Digital Computers— 'I'hcrc 
are indications that airborne gunnery, 
bombing, and navigation computers of 
the future may be of digital rather than 
the analog ty^e which was previously 
used. 

A technical p;iper dclir'crcd at the 
Western Electronics Show in I.os An- 
geles last fall disclosed that Hughes Air- 
craft Co. is working on an airborne 
digital computer. Tire disclosure was 
noteworthy because Hughes is ciiTTcntly 
developing automatic fire control sys- 
tems for advanced .\ii Force intcr- 

In another paper ))ublislicd by the 
IRE’s airborne cWctronics professional 
group, a US.\F spokesman predicted the 
possible switch from analog to digital 
airborne computers. 

Digital computer advantages are; 

• Better accuracy. Unlike the analog 
computer, the digital unit suffers no 
loss of accuracy in succeeding stages of 
computation. 

• More versatile. A single digital unit 
can be designed to solve both navigiition 
and gunnerv. or bombing, problems 
with little added weight or complexity. 

• Easier to produce. The use or m.my 
identical .sub-assemblies and tlic hick of 
moving parts in mo.st sub-asscnrblics, 
makes the digital computer well suited 
to automatic factorv production tech- 
niques (.\viATioN Week Dec. 29, 1952. 
p. 27). 

► Computers— No inventory of avionics 
advances of the past vear would be com- 
plete without mention of the greatly 
increased role of analog and automatic 
digital computers in design and de- 
velopment. 

Electronic analog computers have 
made themselves almost indispensable 
to engineers developing new aircraft, 
guided missiles, and the automatic con- 
trols used on both- Tlic computers 
have eliminated the previous slow and 
tedious analytical and cut-and-dry 
methods. 

Less widely used are the more ex- 
pensive large automatic digital com- 
puters which complement, rather than 
compete with analog computers. The 
large digital computers provide the 
answers to problems which would 
otherwise defy solution because they 
would require a lifetime of computation 
using conventional calculating ma- 

For instance, the first problem to be 
solved on Oarac, USAFs new digital 
computer, would require about 20 years 
to work out using an automatic desk 
calculator (Aviation Week Feb. 9, 
1953, p. 61). Oarac should have the 
answer in 200 hours, less than 10 work- 
ing days. 
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Through Time, Space and Matter research marches 
on . . . daily performing new aeronautic miracles of 
man-and-machine. 

Typical of such wonders are the nigh-human 
systems that activate, guide and control both 
subsonic and supersonic flight— electronic brains, 
electric nerves, pneumatic lungs, electro- and 
hydro-mechanical muscles. 

Known throughout the scientific world are the 
outstanding accomplishments made by LEAR, 
INCORPORATED in both commercial and mili- 
tary aviation. Out of the first low-cost, light-weight 
Radio Direction Finder developed by Lear twenty 
years ago has flown a continuous stream of ad- 


vanced aeronautical communications, navigation 
and control equipment. 

"Fastop” Electromagnetic Clutch ... High-pre- 
cision Linear and Rotary Actuators... Electronic 
Closed Loop Servo Systems ... Advanced VHF 
Navigation and Communications Equipment . . . 
Radar Wave-guide Pressurization Equipment . . . 
the famous F-5 Autopilot and Automatic Approach 
Control Coupler and its civilian counterparts, the 
L-5 and L-2 Autopilots... and many others. 

Dedicated to advancing the frontiers of flight, 
LEAR, INCORPORATED is daily performing 
new man-machine miracles— and will so continue, 
through design, engineering and production. 



GRAND RAPIDS DIVISION 
Grand Ropidt 2, Midilfian 


LEAR-ROMEC DIVISION 

Abb 0 Rood 
Elvria, Ohip 


lEARCAL DIVISION 


iEAff, IHCORPORATED/ Grand Rapids 2, Michigan 




£UCTRO-M£CHANICAl EQUIPMENT • Linear. RoK 


I Advan€in9 the 


Lear Instrument Products and Electro-Mechanical Equipment promote safety by con- 
serving the pilot’s energy for those procedures where human decision is essential. These 
precision-engineered, service-tested units anticipate, measure and apply throughout 
airframe and engine the forces necessary to maintain required conditions of flight. In 
aircraft ranging from small private planes to the most modern types of commercial and 
military planes, Lear control and actuating systems are operating and positioning flight 
control surfaces, landing gear, shutters, doors and other aircraft parts essential to flight. 


[grand rapids division 



in Itraight line, weight 1.6 to IS lbs., 
apply operating torque of 300 to 
7,000 lbs., hold against stationary 
loads up to 10,000 lbs. 
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INSTRUMENT PRODUCTS ■ Auloinotic Pilots ■ Auto- 
matic Flight Controls- Automotic Approach Couplers • 
Gyros for Control Mechanisms- Remote Reoding Gyro 
Instruments • Rale Gyros, Yaw Domper Systems • 
Missile Controls fSlabilization and Moneuve ring). 



Frontiers of Flight 



Lear-Romec pumps, compressors and related components are highly specialized units devel- 
oped over a period of 20 years to meet virtually every need in aeronautical fluid systems. Line 
includes units specially designed to handle air, fresh water, bilge water, lubricant, hydraulic 
fluid, anti-detonant solution, gasoline and alcohol — and special equipment for providing oil- 
and-moisture-free air. Inspection and testing control are maintained m accordance with 
Specification MIL-Q-5923A. A complete catalog of Lear-Romec products, and engineering 
drawings, specifications, test reports and other services are available to aeronautical engineers. 


I LEAR-ROMEC DIVtSION | 
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AIRCRAFT RADIO, AUTOPILOTS AND RADIO NAVICATION EQUIP- 
MENT • VHP communkotions and Aulomolic Omnironge Novigation 
equipmeni ■ Aulomalic Direction Finders • VHF Airport Communica- 
lions • low Frequency Receivers * Automatic Flight Control Systems. 




'uu. AUTOMATICALLY! 


B URCEST PRODUCERS OF AIRBORNE ELECTRONIC EQUIPMENT 


Lear Automatics comprise a complete and extensive 
line of Aircraft Communications, Navigation and Flight 
Control Equipment embodying many exclusive fea- 
tures. Used in personal, executive, commercial and mil- 
itary aircraft, Lear Aircraft Equipment has earned the 
name of the “pilot’s preference," and has been selected 
by leading executive type airplane manufacturers as 
standard factory installed accessory equipment, In the 


forefront of aircraft radio communications and nav- 
igation for the past twenty years, Lear has pioneered 
with advanced types of Radio Compass, Automatic 
Direction Finder, rugged 2-way Transmitter Receivers, 
compact, powerful multi-frequency Remote-controlled 
Transmitters and other units. Typical of Lear Aircraft 
Radio Equipment are the items illustrated. Literature 
on the complete line is available on request. 
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NEW FIRE CONTROL SYSTEM used by Navy FJDs in Korea proves . . . 


Avionics Puts Fighter on Target 


OXYGEN 

EQUIPMENT 



n 






Somewhere behind the Iron Curtain. 
Red production facilities will be work- 
ing to replace the 40 MiGs lost in aerial 
combat in Korea in Januati-. We, on 
the other hand, need build only two 
F-86 Sabres to recoup our January air 
combat losses, accor^ng to figures re- 
leased by the Far East Air Forces Ilq. 

This is evidence that avionics equip- 
ment, sometimes accused of “needlessly 
burdening down” our military aircraft 
is paying oil in Korea, And the evidence 
is growing despite air power's limited 
role there which has in turn restricted 
the usefulness of avionics devices. 

► No Luxury— Devices such as comput- 
ing gunsights, radar, automatic pilots, 
etc,, are disproving the appellation “lux- 
ury items” that tfieir critics have some- 
times given them. These mis-called 
“luxury items” are entitled to a la^e 
share of the credit for retaining our ait 
superiority over increasing air opposi- 
tion, according to one USAF spokes- 
man. And without the recent introduc- 
tion of a new Navy night fighter, loaded 
with avionics gear, we would be paying 
a much heavier price for our B-29 raids. 

The Reds have recentlv been using 
ground-based radar and ground-con- 
trolled intercept (GCI) techniques to 
direct Red fighters into contact with 
our B-29s. This has cut down the pro- 
tection previously afforded by night op- 
erations and has taken a heavv toll of 
B-29s. 

With combat taking place over 
North Korea, our own ground radar 
must operate at distances where its reso- 
lution is only good enough to direct 
our nightfighters to the general vicinity 
of their targets. 

► New Avionics Role-Only last month 
the Navy disclosed that its Douglas 
FJD-2 (Skyknight) radar-equipped night 
fighters flown by Marine pilots were 
being used to keep enemv fighters "off 
the backs" of our B-29s in their night 
missions (Aviation Week Feb. 9 v 
H)- 

In daylight, the larger, heavier F3D 
"'ouldn't be a match for a MiG. But at 
night, the F3D’s “seeing-eye radar" 
turns the tables. The several 'MiG kills 
without repotted loss of an F3D are 


eiidence of Skyknight effectiveness. 

TTie F3D is equipped with a West- 
inghouse-built intercept APG-35 radar, 
which enables a Marine pilot and his 
radar operator to spot enemy fighters, 
and a computer which automatically 
calculates what course the pilot must 
By to intercept his target. When the 
pilot files a course which keeps a blip 
centered on the radar scope, he's on 
the right track. His radar also shows 
him when to open fire. 

The fact that the USAF is accepting 
Navy and Marine escort for its B-29s 
rather than use its own, F-86 Sabres 
'which have no intercept radar) is the 
best possible testimony tliat airborne 
intercept radar and gunnery computers 
ate not luxurv items- 

► A-1 and AFG-50 Prove Out— During 
Die past year, Korean experience has 
substantiated the early rqsorted prow- 
ess of the automatic computing gun- 
sight and its associated range-radar. A 
USAF spokesman says that prior to 
January’s 20:1 ratio, our F-86 Sabre 
pilots were knocking down an average 
of nine MiGs for every F-86 comiat 
loss. 

This is roughly a S0% increase over 
the ratio a year ago. This is despite the 
fact that combat takes place in the en- 
emy's front-yard, giving his fighters a 
marked advantage. 

Col. Robert L. Johnston, deputy 
chief for technical development of 
US.^F's Research and Development 
Command, and himself a former fighter 
pilot, says that our pilots are better than 
Ihe average Red pilot. But lie thinks 
lliat out computing gunsight and range 
radar desers’c the major share of credit 
for the lop-sided air-war score. 

► Gunsight Operation- The A series of 
computing gunsights, conceived by 
M.I.T.’s Dr. C, S, Draper, and designed 
by Sperry Gyroscope Co., takes tlie 
guess-work out of air-to-air gunnery. 
The device calculates the necessary lead 
and ballistic concctions and automati- 
c-ally deflects the gunsight cross-hairs 
the required amount. 

When the computing gunsight is as- 
sisted by a range-radar, the pilot has 
only to keep the cross-hairs on the target 
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to score a hit. 'ITie APC-30 raiigc-radar 
automatically detcrniiiies distance to 
tire target— an important factor in gun- 
nery calculations-and feeds it into the 
gmisight computer. Tliis relies’cs the 
pilot of the manual task of ranging and 
provides greatly increased accuracy 
data on ta^et distance. 

Tire APG-30 was originally developed 
by General Electric for the Navy but is 
now standard equipment on all US.AF 
and Navy fighters. 

There are three good reasons why 
the computing gunsight and range- 
radar are racking up better scores than 
they did a year or two ago— improved 
pilot training, improsed equipment re- 


liability, impro\'cd niaintcnance. 

► Improved Pilot Training— Early Sabre 
and F-84 pilots in Korea were mostly 
World War II veterans, accustomed to 
using non-computing gunsights in tire 
davs wlien aerial combat took place at 
500 mph. 

Few of tliesc veterans were ade- 
quately trained iu the use of the new 
computing gunsight. As a result, they 
were reluctant to trust the device and 
many failed to use it properly. (The 
USAE ran into a similar situation iu 
World War II when it first introduced 
computing gunsights for bomber turret 
gunners.) 

The fact that the carh' computing 


gunsights and radars in Korea didn’t 
work too well didn't help to build pilot 
confidence. This probably explains why 
a very few of the early Korean pilots 
still say that all they need for a gun- 
sight is “a wad of cliewing gum stuck 
on the cockpit windshield.” 

Today, a new crop of pilots is fight- 
ing in feorea. They have been trained 
in the correct use of the computing 
gunsights and as a result have implicit 
confidence in them. One such pilot, 
trained at Nellis AFB, reportedly scored 
seven MiG kills out of eight contacts, a 
good batting average in any league. 

The new breed of pilot in Korea has 
been trained to watch the gunsight in- 
dicator which shows him how far he is 
from the target. USAF analysis of com- 
bat gunsight camera movies shows that 
even veteran pilots are poor judges ot 
distance in aerial combat. When they 
rely on judgment, pilots are apt to open 
fire while they're still 800 or even 
1,000 yards out. Col Johnston says. 

T^e new pilots hold fire until their 
gunsight distance indicator shows they're 
within lethal range. This too has lielped 
boost the score in our favor. Col. John- 
ston says- 

► Improved Equipment Reliability— For 
a year after the computing gunsight 
and range-radar were first introduced 
in Korea, thev were a source of trouble. 
Investigation later showed that about 
75% of the troubles with the APG-30 
radar were being caused by a 400-cycle 
inverter. The inverter's voltage regu- 
lator acted up at high altitude under 
the shock of gun fire, according to 
Marine Col. E. C. Best, chief of the 
Navy BuAer electronics division. 

riic equipment had been originally 
tested in the U. S. with a Jack & Heintz 
inverter, Col. Best says. Due to short- 
ages after the Korean conflict began, 
it was necessary to substitute another 
manufacturer’s inverter. Both inverters 
were presumably interchangeable, and 
the second-source inverter that later 
gave trouble was on the military ‘'ap- 
proved” list- 

► Project Jaybird— In the spring of 
1952, a group of military and manu- 
facturer's engineers was organized un- 
der the project name of "Jaybird” to 
go to Korea and clean up the gunsight/ 
radar troubles. In addition to clearing 
up tlie inverter troubles. Project Jaybird 
made some changes in the gunsight and 
radar itself. 

For one thing, there were too many 
external adjustments on the APG-30, 
Col. Best says. The result was that the 
APG-30 suffered an extreme case of 
"tinker-itis” at the hands of inade- 
quately trained maintenance person- 
nel, (A GE spokesman says tliat the 
military originally requested the multi, 
tude of externally adjustable controls.) 

► Improved Maintenance- Project Jay- 
bird visited every fighter squadron in 
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14^hen 

force is gathered 
in 

a loop 


When force is gathered in a loop 
Like a lad rolling a hoop 

It has a will and a way 
That will not turn astray 

And set within a frame 
It is by another name 

A thing to set man free 
From the chains of gravity 



And with it he enjoys 
An hour of equipoise 

Against the wind and tide. 
Ah, let him take inside 

His topsy-turvy sou! 

Love’s force against the roll 

Of anger and of sin 
And let the great wheel spin 


Qyroscope-i’om 


Until at last he come 
To equilibrium. 


(bxpr7n,i»lmi). 



Since 1935, we have specialized in 
the development and manufacture of 
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has broad experience in the gyro- 
slobillzalion of gun turrets for air- 
croft, and in construction of gyros 
for missile control. Our focilities ore 
ovollable to you, 


The W. L. MAXSON CORPORATION 

Uni.max SuncH Division • I.ANcnviN Manufactukinc Cobporation 
460 West 34tm Street New' York I, New York , 

P/mils <il £oii5l Jsiaiid Cily. .N.3'. n"d Old Tori/e, T’eiui.ylivinia 


141 





The proficiency of the men who made her 
is a vital factor in an aircraft’s performance record. 
And the performance of Canadair-built planes — civil or military — 
is a tribute to Canadair's steady people . . . their over-all proficiency . . . 
their attention to details . . . and the skilled use of their equipment. 


We invite you to watch Canadair . . . where proficiency 
counts and performance results . . . for Canadair 
builds lasting quality into the planes she makes. 


CANADAIR 

LIMITED, MONTREAL, CANADA 
GENERAL DYNAMICS CORPORATION 
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Korea, educating its personnel in the 
proper maintenance and trouble-shoot- 
ing procedures. Special test equipment, 
to facilitate maintenance and trouble- 
shooting, was flown in from the U, S. 

Education wasn’t the only problem. 
For more than a year after the A-1 gun- 
sight and the AP&-30 radar appeared in 
Korea, there were practically no spare 
parts on hand, Aviation Week was 
told. The spare-parts situation was so 
bad that equipment manufacturers’ field 
engineers in Korea reportedly flew to 
Japan where tliey bought commercial 
radio tubes and components. 'These 
were not designed for use in the rugged 
military environment, but thev were 
better than nothing. 

The blame for this lack-of-parts situ- 
ation appears to lie at the militaiy's 
door because of their failure to order 
spare parts at the time the equipment 
itself was purchased, 


► Out of the Woods-Today, more than 
two years after this equipment first ap- 
peared in Korea, maintenance, supply 
and training difficulties are reportedly 
cleaned up. Col. Best says, for example, 
that the APG-30 now has a better op- 
erational availabibty than the airplane 
itself. 

Two years mav seem like a long “de- 
busing” period. However, the fact 
that the APG-30 was used in all Navy 
and USAF fighters undoubtedly speeded 
up the normal de-bus>Rg period. Col, 
Best thinks, 

By implication, the FJD's fire con- 
trol system (radar and computer), 
which is much more complex than the 
computing gunsight and range-radar 
used on day fighters, should be in for 
trouble. The F3D fire control system 
is not used by the USAF. and isn’t 
even standard on Navy nightfighters. 
The Navy’s test center at Patuxent, 
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On History’s First Commercial 
Polar Flights, ftlX’^Depends On 


EDISON RroOtt"""" 


For flights over the arctic wastelands, extra safety precautions — 
extra dependable equipment — are dirtnanded. Yet, when Scandi- 
navian Airlines System began hisrory-making commercial flights 
over this vast, barren area, its E)C-6B'$ Edison Fire Detection 
system was the same as that used on planes on scheduled flights 
ail over the world. 

This fool-proof warning system consists of thermocouples 
mounted in potential fire zones and connected in series. Rugged, 
vibration-proof and amazingly simple — with no moving parts — 
Edison Fire Detection is completely self-contained, uses no out- 
side power, generates its own current. 

Only when there is a fireaa the system give its alarm. Mechanical 
malfunctioning, grounded or broken leads, cannot cause a false 
alarm. This "sure-fire" detection is an important reason why the 
Edison system is used on every major U. S. A. airline— and is ap- 
proved by the Ait Force for all reciprocating engine installations. 
Send for free biiUeiin A \V'3-3W3- 



YOU CAN ALWAYS RELY ON EDISON 




Md., which service-tested the F3D, re- 
ported "grave misgivings” about keep- 
ing its avionics equipment operating, 
according to Col. Best. 

In spite of the deck apparently being 
stacked against the S^knight. Col. Best 
reports diat the F3hs in Korea have 
liad a "readiness which is completely 
satisfactory." He attributes the surprise 
sliowing to the excellent maintenance 
of tire Marine squadron operating in 

► Profiting From Experience— Both the 
Navy and the USAF indicate that they 
arc applying some of the lessons learrred 
ill Korea. I'or example, the USAF now 
maintains a permanent technical liaison 
tram in Korea to spot and evaluate 
equipment failures before they reach 
epidemic .stages. Col. Johnston says. 

When troubles de\clop, the liaison 
representative can call tor an equip- 
ment specialist from the Air Research 
and Development Command in Balti- 
more, or from the Wright Air Develop- 
ment Center in Dayton. 

The USAF now requires contractors 
developing new equipment to design 
suitable maintenance testers as a part 
of the dcs'clopment. Col. Johnston 
savs. This, he feels, should do much 
to' cut the pres'ious interval between 
the introduction of new equipment 
and the appearance of testers. 

► Ruggedized Equipments— Although 
the APC ’O is reportedly out of trou- 
ble, two new programs are now under- 
way to develop a lighter, smaller, and 
mote rugged range-radar. Col. Best 
savs. General Electric, which designed 
the original .APG-30, probably has one 
of these programs. 

.Mthough tlie militaiT transition from 
VIIF communications to UMF is only 
partialh' complete because of lack of 
equipment, there are already two sep- 
arate programs under\s-ay to design a 
"niggedized" version of the .-\RC-27 
UlIF transceiver. Design objective is to 

E reduce UHF sets, 90% of which will 
e able to operate for 2,000 lioitrs with- 
out an\' maintenance or tube replace- 
ments. No more than half of the 10% 
allowable equipment failures can occur 
I in the first 30 hours of operation. 

► No Room forComplacency— Although 
avionics equipment is paying its way in 
[ Korea today, it has had trying days. 

; Remembering that tew of the newer. 

' more complex avionics equipments have 
; hit Korea on a wide scale, tnere'.s clearly 
no room for complacency. 

1 The gunsight-r.idar training and 
i maintenance problems of the past two 
1 vears indicate, on a small scale, what 
' we mav expect in the future unless en- 
gineers find ways to make equipment 
mote reliable and unless manufacturers 
1 and tlic military see to it that properly 
trained personnel, spate parts, and test 
equipment are on hand when the equip- 
I ment goes into use. 
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How a little pull 

pushes plane production 


It's a pulling action that sets Cherry 
Blind Rivets and makes it possible for 
them to be installed quickly and easily 
from one side of the work by one man. 
They require no bueking — no hammer- 
ing — no exploding. This is why they 
are standard in (he .aircraft industry 
where they help improve aircraft pro- 
duction in several ways. The use of 
Cherry Rivets reduces man hours — 
lowers unit costs — makes possible re- 
finements in design, all of which are 


important in producing more and bet- 
ter military and civilian aircraft. 

Many other industries also find it 
advantageous to fasten material to- 
gether permanently with Cherry Blind 
Rivets. They are used in automobiles, 
trucks, trailers, busses and railroad 
cars to rivet double-surface structures, 

iety of applications. 

Cherry Blind Rivets represent one 
group in the 10.000 types of fasteners 


manufactured by Townsend to fabri- 
cate wood, glass, plastics, fabrics, and 
metal products. From this wide selec- 
tion, Townsend engineers are able to 
provide you with almost any standard 
cold-headed fastener or part to help 
speed assembly — improve your prod- 
ucts. They will also help design special 
fasteners for your particular need. For 
information on how you can benefit 
from their broad experience in solving 
your production problems, write today. 


Townsend 

H COMPANY • ESTABLISHED 1816 


THE FASTENING AUTHORITT-Expsrlenca: over 137 /eon— Copocltyi oxl/.rnfflion porli doil/- Producni over len-lhoviond l/pei ofiolid 
Planter New tn'gfilon, Penu/lvor>k-a,ccgo. lllfnoit-FI/rT>n;lir. MieMgon-Soelo Aeo. Cel:l<,mo. 
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TEMCO has again demonstrated its 
ability as a first line aircraft com- 
pany to meet the nation’s aviation 
needs. TEMCO has been selected as 
a prime contractor to produce the 
sweptwing McDonnell F3H DEMON. 


The DEMON, a high speed jet fighter, will serve as a major replacement for 
current Navy operational carrier fighters. Powered by a Westinghouse turbojet 
engine, the DEMON now is being readied for production at TEMCO and will soon 
be adding a new measure of fighting strength to America's air defense. 



AERONAUTICAL ENGINEERING 


Research Pinpoints Our Ignorance 

As we learn more about highspeed flight, we learn how 
very much more remains to be discovered. 


In research, this is the year of the 
second^rder effect. No longer is the 
engineer able to mahe first approxima- 
tions and to come out with anything 
like the right answer. 

For the first time in the aeronautical 
game, the scientist is learning just how 
much remains to be learned. He is 
acquiring an appreciation of the im- 
portance of factors which his predeces- 
sors ignored, because they thought— 
and tfiey were right at the time— that 
they could be ignored. 

Perhaps a good analogy of the situa- 
tion is one with which many an aero- 
nautical engineer was introduced to 
aerodynarrl. tiieoiy. The instructor 
would step to the board and draw a 
small circle. He’d explain that this 
represented the sum total of aeronauti- 
cal knowledge in the minds of the stu- 
dents before him. The area of that 
circle could be considered as knowledge 
and its circumference was the border 
on the unknown. 

Tlien he'd draw a larger circle. This, 
he'd say, was the knowledge you should 
have after you get out of these courses. 
But with the larger circle of knowledge 
came a longer border on the unknown. 

After you got out of here, said the 
instructor, you will realize how much 
more there is to know. 

That's the position in which today’s 
aeronautical research finds itself. 

► Research Equals NACA— .Aeronauti- 
cal research in the United States is al- 
most the sole property of the National 
Advisory Committee for Aeronautics. 
Established by Act of Congress in 1915, 
the mission of NACA is to “supen'ise 
and direct the scientific study of the 
problems of flight with a view to their 
practical solution,” and also, to “direct 
and conduct research and experiments 
in aeronautics.” 

NACA has three main facilities: 

• Lewis FUght Propulsion Laboratory, 
Cleveland, where— as the name indicates 
—studies are made in the entire field of 
flight propulsion. 

• Ames Aeronautical Laboratory, Mof- 
fett Field, Calif., which concentrates 
upon aerodynamic research. 

• Langley Aeronautical Laboratory, Va., 
where research scientists delve into the 

C roblems of aerodynamics, structures, 
ydrodynamics, and the many related 
fields in aviation. 

There are smaller research facilities at 


Wallops Island, off the Virginia coast, 
center for rocket-propelled model tests, 
and at Edwards AFB, Calif., where 
NACA does its flight-testing program- 
ming. 

NACA also subcontracts a program 
of research at scientific and educational 
institutions throughout the country to 
supplement its own work. 

► All Is Not Well— But the research pic- 
ture in the United States is not a bright 

In the words of NACA's chairman, 
Dr. Jerome C. Hunsakcr, "NACA re- 
search. which has a profound influence 
upon the future success of our military 
program, is decreasing while the need is 
increasing. Recent failures of highspeed 
airplanes in flight indicate that we do 
not fully understand all of the problems 
of highspeed flight. Innovations in de- 
sign should be supported by more ade- 
quate research,” 

Larger budget estimates have been 
submittced by NACA since hostilities 
started in Korea, but only part of these 
needs has been met by final appropria- 
tions- NACA is proud of the results ob- 
tained from its facilities with its current 
limited budget. But the funds available, 
says Dr. Hunsaker, are seriously inade- 
quate for the welfare of tlie United 
States. He further states that moderni- 
zation and adequate funds are needed 
more urgently than at anv time since 
V-J Day. 

► Aerodynamics- The spectacular flights 
of special research aircraft to speeds and 
altitudes never before reached should be 
considered in the light of the old prov- 
erb about one swallow not making the 
summer. 

The cold fact remains that nobody 
has yet flown much in straight and level 
supersonic flight. 

But the Douglas Skyrocket, tor one 
example, pointed up the need for stud- 
ies of stability and control at very high ■ 
speeds. Other fliglits by the NACA's 
stable of rcsearcli aircraft have uncov- 
ered new problems of flight at htfh 
speeds and have underlined some of the 
old ones. Now NACA feels that it is 
necessary to take another reading on its 
aerodynamic research in order to pro- 
vide the necessary information for the 
design of transonic and supersonic air- 
craft. 

For this work NACA uses rocket- 
powered models at its Wallops Island 
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is M... solved another 

' ■' VIBRATION 

problem 


Sensational advances and increasing use of electronics and 
precision instruments have raised problems of vibration 
and shock unheard of a few years ago. How Robinson is 
meeting these problems is illustrated in this new 
Simmonds electronic aircraft fuel gage amplifier. 



A Robinson internal mount, protecting only the critical 
component parts, fully isolates vibration and shock. Not 
only is service life greatly extended, but at the same time 
important savings in size and weight are achieved. The 
entire amplifier unit is so small it fits in the palm of your 
hand and weighs only 1 lb. 3 oz. 

Wide range of applications 

Robinson Met-L-Flex mounts are so versatile in application 
that they may be designed to protect light precision instru- 
ments, electronic equipment of any size or weight, or heavy 
equipment. 

For more information about this new kind of engineered 
vibration conti'ol, drop us a line. 



facilities and experiments in both sub- 
sonic and supersonic windtunnels. 
Transonic windtunnels— for work on 
which John Stack of NACA won the 
Collier Trophy last year— are being 
worked on a tight schedule to provide 
the multitude of test points necessary 
to this program. 

Ihe new highspeed flights have .rlso 
shown the NACA that there are pos 
sibly some new concepts of airflow 
which offer promises of large gains in 
performance. So NACA continues its 
fundmental research in the field of aero- 
dynamics. 

► Propulsion— There are two prime tar- 
gets in NACA’s powerplant research 
program: 

• Reduce the time it takes to get an 
engine into service after it has passed 
manufacturer’s tests at sea-level con- 
ditions. 

• Research and development On ad- 
vanced engine ideas. 

In a sense these two targets conflict. 
One is essentially a production problem: 
the other is almost pure research. The 
diversity of these problems and the 
added complications dictated by the de- 
gree of refinement required of the re- 
sults. meant that the NACA had to 
develop some nesv facilities and fast. 

fust recently NACA announced its 
new propulsion system laboratory at the 
Lewis Flight Propulsion Lab in Cleve- 
land. This new test station is doing 
now what the Arnold Engineering De- 
velopment Center at Tullahoma, Tenn- 
is scheduled to do in about two years. 

There are two kinds of altitude facili- 
ties for full-scale engines at the Lewis 
Laboratory- One of these is the altitude 
windtunnel, which can take a full-size 
engine mounted in a wing or fuselage 
section and can be used to study exter- 
nal and internal airflow. The other alti- 
tude apparatus at Lewis duplicates in- 
fernal airflow conditions. Pressures and 
temper.iturcs encountered over a range 
of flight speeds and altitudes can be du- 
plicated exactly by this system. 

► Stiuctures- ffighspecd flight is the 
torture tack for contemporary airplanes. 
High speed causes high temMratures 
from aerodynamic heating, and consid- 
erably increased ait loads. Highspeed 
requirements demand thin wings and 
slender fuselages: these in turn bring 
flutter and dynamic-response problems 
in their wake. 

NACA’s position in structural re- 
search has been considerably strength- 
ened during the last two years, witli 
much time and effort spent in the de- 
sign and modernization of its existing- 
facilities. 

Considerable attention is given to the 
operational aspects of flight. Icing, 
ditching, fire- and noise-prevention are 
part of the list of subjects under study 
at the various NACA facilities. 
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Nevi/CliffbrdOetOilCooler 

In the new G-E J-47 turbojet 
engine, Clifford engineers met the 
heat rejection demand with a new 
lightweight, 17-pound fuel-oil cooler 
which withstands up to 1,000 psi 
pressure on either the fuel side or 
the oil side of the cooler. This cooler 
is now in use on many J-47 engines. 

Clifford Feather H’eigA/s are the 
only all-brazed type of oil cooler. 
Their superior weight-strength ratio 
is a result of Clifford’s patented 
brazing method and accurate pre- 
testing in Clifford’s wind tunnel 
laboratory . , . largest and most 
modem in the aeronautical heat ex- 
changer industry. For further de- 
tails on Clifford All-Aluminum Oil 
Coolers for aircraft of all types, con- 
ventional or jet, write Clifford 
Manufacturing Company, 136 
Grove Street, Waltham 54, Mass. 
Division of Standard-Thomson 
Corporation. Sales offices in New 
York 17, Detroit. Chicago 1, Los 
Angeles. 
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"\he hydraulic fluid 
that won’t burn is the life blood 
of the "Cougar” 


HOLLINGSHEAD I 


non-inflammable hydraulic fluid 

Now ready for commercial use! 
"A hydraulic fluid that won’t burn” was 
specified by the Navy for use in the Grumman 
F9F-6 "COUGAR.” HoUingshead developed 
the fluid which has a flammability rating of zero and 
has the other qualities to insure proper 
functioning and to improve the service life of 
the hydraulic system. This is non-inflammable 
hydraulic fluid— now avaOable for greater 
safety in all aircraft! 

Besides safety— these features: 
Not necessary to change "o” rings, seals, or 
ACCUMULATOR DIAPHRAGMS. The fluid Conforms to 
Specification MIL-F-7083 (AER). better 
LUBRICITY AND HIGHER SPECIFIC HEAT reduce 
parts wear, improved viscosity in operating range 
from below —60® F. to 160° F. inhibited to 
protect against corrosion, lower cost than any 
similar fluid available. 




Industrial Division 


WON’T BURN! 

CA A lesis prove safety factor 



REGULAR HYDRAULIC FLUID sh 
fool Rome in test conducted by the ( 
Technical Development ond EvoluoM 



Corporation 

Chem/eefi 

840 Cooper Street, Camden 2, New Jersey 
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Research and Development Calendar — 1952 

What happened in 1952 in nitciaft icscarch and development? 
that made 1952°^^niuiza year. ^ S’ 8 

IAN.~First details revealed on Australian drone aircraft . . . Boeing XB-52 
eight jet hoinber roiled out for engine tests and taxi runs . . . North American's 
XA21-1 turboprop attack plane makes first flight . . . French announce results of 
novel “armchair" control for airplanes . . . Swedish Saab 210 Draken delta-wing 
research craft flies for first time . . . British release first data on Gloster Javelin delta- 
wing all-weather fighter. 


FEB.-USAF announces purcli 
connaissance bomber RB-66 . 

Diesel Power devc 


Banshs 


c of Douglas A3D Navy attack plans for use as 
. McDoniiell takes wraps off F2H-J, modified 
>s light diesel engine for Taylorcraft test plane. 


MAR.— Navy reveals Vought F7U-3 . . . American Helicopter unveils new XH-26 
pulsejet copter, truck-portable in knock-down form . . . General Electric dedicates 
new SJO-million jet engine test center . . . Boeing gets study contract for nuclear- 
power plane . . . Grumman F9F-6 Cougar, sweptwing sister of the Panther, is 
revealed by Navy . . . British announce steam-poucred highspeed catapult . . . 
Republic RF-84F goes into test program. 

APR.-First flights; Douglas XA2D-1 turboprop attacker; Boeing YB-52, Convair 
YB-60, both eight-jet bombers; and Gyrodyne 2C, Piasecki YH-21 copters . . . Good- 
year announces cjectable capsule development . . . Pardd releases cngineeiing data on 
stall-resistant Duo-Mono layout . . . Edo flies Petulant Porpoise for hull tescaich 
on high length-beam ratio . . . Armstrong Siddeley Sapphire hits 8,300 lb. thrust on 
test stand . . . Aspin I French ducted-fan engine flies for first time In Fotiga Cemcaux. 


let, London-Johanneshmg 


concrete wings for mis 
irst jet passenger servi 
. . Lockheed dedicates 


JUNE— Ryan develops cchaust-gas decor 
research center . . . Martin M-270 is a 
shapes, hinting at things to come, 

JULY— Lockheed and USAF take wraps off F-94C "automatic" interceptor . . . 
Bristol Aeroplane Co. releases details on Olympus lO.OOO-lb.-thnist split-compressor 
turbojet ... Air Research and Development Command announces new aerial 
reconnaissance lab at Rome. N. Y. . . . Bristol Proteus III turboprop makes test runs 
. . . Douglas develops ejectable capsule design. 

AUG.— First flights; Bristol Britannia turboprop transport, Piasecki H-25 Army 
Mule copter . , . Douglas announces readiness to build jet transport financed with 
company money . . . Amiy buys some Hclio YL-24 iightplanes. . . . First picture of 
Northrop F-89D wingtip rocket pods. 

SEPT.-Cessna gets copter research program from Navy . . . Navy reveals aerial 
refueling for Carrier use . . . East Coast -Aeronautics describes magnesium wing for 
Grumman F9F-2 . . . Navy's new centrifuge, world’s largest, begins operations at 

JohnsviHe, Pa Boeing announces its jet transport with deadline date of 1954 . . . 

Navy uses drone aircraft against ground targets in Korea ... In England, Avro fi98 
four-jet delta-wing bomber and the Sato Princess make first flights . . . Avro, Vickers 
and Handley Page announce pbns for jet transports. 

OCT.— Douglas X-3 research plane gets off ground . . . Corporal E, ground-to- 
|tound missile, is orfered into production . . . Convair F-102 supersonic delta-wing 

layer Seamaster 275 ... Air Force reveals high-altitude pressure suit . . . Dc Havilland 
Comet 3 specifications spelled out. 

NOV.-Fitst flights: Douglas XA3D-1 attack bomber, Dassault Mystere 4 French 
interceptor, Swedish Saab 32 Lance all-weather jet - - - Mystere 2 beats Mach 1 in 
flight . . - Navy announces new canted deck for carriers based on British development 
. . . Cessna’s XL-I9B flies with Boeing 502-8 gas turbine. 

DEC.— Convair F2Y-I Sea Dart, first hydio-ski fighter, makes taxi runs . . . North 
American F-86D tops 700 mph. , . . Republic XF-91 exceeds Mach 1 . . . Grumman 
XS2F-1 makes first flight . . . Martin-NRL research rocket Viking 9 reaches 135 
miles into space, lops 3,900 mph. . . . Hawker Hunter with Sapphire jet engine 
flics and gets super-priority nod . . . French engine firm Sneema develops reverse- 
thrust device for jet engines. 
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From the moment an airliner’s propellers bite the air — 

to the time hours later when their thundering engines are cut, 

oil fights a constant battle against damaging heal and friction. An engine's 

performance is only as reliable as the oil that lubricates it. 

To maintain their reputation for dependability, the top airlines in the nation 
specify the very best in Aircraft Oils. Today, more than 45% of the oil 
jsed by major scheduled airlines in the U.S. is supplied by Sinclair. 

There is no better proof of dependability. 

SINCLAIR AIRCRAFT OILS 

Sinclair Refining Company, Aviation Sales 
600 Fifth Avenue, New York 20, N. Y. 
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Delta Wing Wins Wide Acceptance 

British see it as aerodynamic-structural compromise; 
U. S. designers like highspeed advantages of layout. 



173S W. FLORENCE AVE. 
lOS ANGELES 47. CALIF. 

• 

DAYTON 7, OHIO 

fIME FLIES • SO DO WE 


Biggest engineering trend during the 
Idst year has been the acceptance of 
tlie delta-wing geometry as a basic de- 
sign concept. 

Pioneer^ in Germany by Lippisch. 
developed to a workable aircraft by Con- 
vair in its post-war XF-92, the delta lay- 
out has reached a current zenith in the 
sleek white Avro 698. TTiis British four- 
jet bomber, demonstrated publicly to 
lumdteds of thousands at Famborough 
last September, underscored dramati- 
cally the publicists' boast that 1952 
was the Year of the Delta. 

► In England— TTie Avro design had 
been heralded by two little research air- 
craft, the Avro 707 series, of which one 
had flown in 1949. Glostcr Aircraft, an- 
other member company of the Hawker- 
Siddclcy group which embraces Avro, 
turned out its favelin all-wcatlicr fighter 
to a similar triangular formula. 

Boulton-Paul had flown a research 
delta— the P. Ill— at Famborough in 
1951. but an accident prevented repeti- 
tion of the performance with the ad- 
vanced P.120 at the 1952 show. 

Fairey. working with the triangular 
configuration for pilotless aircraft and 
rocket-powered interceptors, was con- 
tent to show only models of its aircraft 
and a full-scale missile test vehicle. 

Even the smaller countries got into 
the act. Sweden flew one of the loveli- 
est little aircraft ever to graze a cloud 
bank. The SAAB 210 Drakcn is de- 
scribed as a double-delta layout by the 
Swedes, who designed the tiny craft as a 
lesearch type for a proposed all-weather 
fighter. Dr.ikcn has a planform consist- 
ing of two superimposed triangles, so 
that the iving leading edge is "cranked" 
outboard as it runs aft. and the trailing 
edge remains straight. 

Dassault in France was reported to be 
at work on a delta-winged interceptor, 
possibly featuring a prone-pilot scheme. 
And Payen, an engineer of long repute 
among the French, showed off the 
modcup for a sleek delta craft he is 
building. 

► In the U. S-- Convair has a current 
near-monopoly on the delta. Starting 
with the 1947 model of the craft now 
called the XF-92A. Com’air bet hca\’i!v 
on the three-cornered plan. 

Tlie payoff was partially made just rc- 
centlv with the announcement of the 
F2Y-1 Sea Dart. Tliis tricky fighter 
combined the delta planform with the 
unconventional use on such aircraft of 
hydro-skis. 

Convnir’s F-102 supersonic intercep- 
tor for the USAF is also of delta lines, 
and promi.scs to be the hottest thing in 


American skies when it is flosvn. Fol- 
lowing on the heels of the two fighters 
will come the Convair XB-58, a delta- 
winged supersonic bomber which has 
been given the nickname Hustler 
within the company. 

Also running— and a determined en- 
try to watch-in the delta sweeps is the 
Douglas XF4D Skyray. This plane has 
been tacking up flight time for many 
months now, and should be ready for 
much-wider use with the fleet within a 
couple of years. The delta planform has 
been considerably modified for the Skv- 
ray, and features softly rounded wing- 
tips and extended leading-edges at the 
wingroots for air intake. 

Towards year-end, there were per- 
sistent tumors that both Lockheed and 
Republic were working on delta-winged 
layouts of advanced design for super- 
sonic flight speeds. 

► Philosophy— British and Americ-in 
concepts for the application of the 
delta-wing layout differ. 

The British feel that the big advan- 
tage of the plan is that you can get 
everything inside a light, strong struc- 
ture and not have anything Hanging 
out in the breeze. To rephrase it some- 
what, thev believe that you can build 
a wing which is physically thick and 
areodynamically thin. 

But U. S. observers who have seen 
Ihe British planes and factories and 
talked to their engineers have felt that 
the British have taken to the delta-wing 
l.iyout because it is the only kind of 
high-speed planform they can build, 
without the high-densi^ specialized 
tooling of the American industrv. In- 
stead of going to the heavy machinery 
needed to make forgings into panels, 
the British can buill their delta craft 
out of bits and pieces in the time-hon- 
ored style of craftsmanship evident in 
British products. 

► U. S. View— The American attitude is. 
in a sense, opposite to that of the Brit- 
ish. We design around a thin delta 
wing. In the available examples-Con- 
vair’s F-92A and F2Y-I— the wings arc 
so thin that there arc fairings around 
the control elements because they don’t 
fit within the contour. 

The advantage is a drag reduction; air- 
foil profile drag is reduced below that 
of its British counterpart. This scheme 
has the disadvantage of not providing 
space in the wings for fuel, bombs and 

So this looks like the pattern of manv 
of tomorrow’s aircraft- For a while after 
the war. evcrs'thing was sweptwing, and 
55-deg. sweep at that. But now the 
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trend in engineering and aerodynamic 
design is toward the delta, and for a 
while to come our supersonic bombers 
and fighters will utilize that wing lay- 

It has speed limitations, though, so 
when performance or military competi- 
tion requires speeds much above twice 
that of sound, you can look for the next 
advance. 

System Study Urged 
For Satellite 

Tlie growing auatencss that man 
must penetrate into space for political, 
military or commercial reasons was 
highlighted during the past vear. 

More and more scientific papers pre- 
sented at technical meetings of the sev- 
eral professional societies dealt with tlie 
problems of space travel. 

Any tangible progress made during 
the year would of necessity have been 
hidden under a securiti’ blanket nliicli 
would make the coi’ering oicr guided 
missiles look like sheer gossamer. But 
intangible progress has been made. 

► Details J^ow-Tlirough all these re- 
ports runs the tlircad of detailed design. 
No longer do authors consider the wavs 
of getring into space or of establish- 
ing a satellite. That has been done to 
death on paper. 

Instead, there have been studies 
made of everything from the disposal 
of human wastes on the satellite to 
methods of ferrving cargo. 

In some cases, these far-rcaching ideas 
have been greeted with an aloof air by 
pure scientists. In other cases, these 
planners of the brave new world have 
been told scathingly by the militan- 
that today's problems can be dealt with 
on a terrestrial basis. Our enemies, the 
generals say, are of this world, not of 
the. moon or another planet. 

► Just Consider— But Wemher von 
Braun, speaking for the prophets, held 
forth on a philosophy which should 
.viii more converts to the cause. Surclv, 
he said, there is no argument about 
either the magnitude or the location of 
today’s enemies. Furthermore, nobodv 
wants to build a satellite just for the 
fun of it. and then face the problem 
of "Now we’ve got it. what can we do 
with it”. 

Instead, said von Braun, consider the 
basic concept as just fhat-a concept 
and no more. Make cnoueh studies to 
determine practicability of design and 
ennstmetion and assembh' techniques. 
But first, work out the idea of the in- 
herent value in such an artificial moon. 

Consider the whole satellite as a 
weapon svstem. if you will. Surely, von 
Braun said, there is much to be learned 
from the study of the idea. 

With that feeling, conclude manv 
engineers, there can be little argument. 



Since the early days of the B-25, NORTH 
AMERICAN has repeatedly specified Cornelius 
Pneumatic Equipment . . . and our compressors, pres- 
e regulators, relief valves, check valves, etc., arc being 
battle tested daily aboard Sabres in Korea. 

During the past 1 1 years Cornelius has built more thait 
25,000 high pressure air compressors for the Air Force, 
Navy and leading aircraft manufacturers. You will profit 
from our experience . . . write to us about your pneumatic 
equipment requirements. 
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Quick picture of recent 


Hufford Pro^ss 

Three new developments for the aircraft industry 



HUFFORD HYDRA-CURVt JAWS 

A new development revolutionizing the 
stretch-wrap forming industry. Replaces 
straight jaws, pre-curviiig sheets to cross- 
sectional cur\-e of die. Saves up to 30S of 
material, reduces wrinkling and scrap losses, 
makes possible formation of deep curves— 
either convex or concave. 

HYDRA-CURVE JAWS load with segments 
vertically aligned, instantly match almost 
any desired convex or concave die shapes 
when curving cylinders are energized. 
Forms half circles, “S” cui’ves, etc. Sizes for 
all Hufford machines. 


Estreme flexibility of Hufford HYDRA-CUHVE 
JAWS is apparent. This flexibility permits them to 
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Economical testing machines for mak- 
ing tension and bending tests at pro- 
duction rates. Extremely valuable for 
relicx ing laboratory testers at a frac- 
tion oflaboratory equipment cost. 
Push-button operation; simple to ad- 
just to any required force with one 
\alve. Cylinder thereafter repeats 
cvcie with high accuracy. Gauges 
read directly in pounds of force. 


~rm 


WHAT'S YOUR SPICIAL MACHINE PRORIEM? 

Huffordogers Us desiRn and iiiamifacturing ex- 
perience and facilities to help you solve 
special machine problems. Why not submit 
your needs for discussion and quotation. 


New Materials for Jet Problems 

NACA reports developments in metals and ceramics 
aimed at high-temperature applications. 


In the field of jeMngine production. 
Iiigh temperatures have introduced chal- 
lenging materials problems. Research 
plays a big part here, coupled with pro- 
duction ingenuity in adapting the find- 
ings. 

The National Advisory Committee 
for Aeronautics, one of the gos'emmcnt 
agencies cooperating closely with in- 
dustry. is close to the work. Data pre- 
pared by NACA’s W. H. Woodw.ird 
indicate that considerable headway is 
being made in tlic high-temperature- 
materials field. 

Until recently, much of the progress 
III this area has stressed the improve- 
ment of established alloys through bet- 
ter production techniques and melting 
procedures aimed at quality control. 
Results have boosted reliability and life. 

In the last year, considerably differ- 
ent materials have appeared— new alloys, 
ceramics and cermets (combinations of 
ceramics and metals). But these newer 
materials have brought a collection of 
new problems — primarily concerned 
with brittleness, ductility and oxidation- 
r(?sistance. 

High-tempcrature materials must 
have strength at high heat, thermal and 
nicchanical shock-resistance, oxidation- 
and conosion-resistance. 

Material choice is influenced by raw 
supplies, producibility of the end prod- 
uct. and fatigue strength. 

► Bucket Alloy— Current turbine buck- 
ets are well illustrated by S-816— a forg- 
ing alloy of 20% chromium, 20% 
nickel, 44% cobalt, 3-75% columbium, 
4% molybdenum and 4% tungsten. 

This alloy has proved adequate for 
current engines from a strength view- 
point. but is not adequate for engines 
now in the development stage. Wood- 
ward points out, because of increased 
operating temperatures. Another consid- 
eration is that too much columbium 
nnd cobalt is required to be practical 
far use in engines under large produc- 
tion during war. 

These pressures have turned the 
metallurgist's attention to new tvpes of 
alloys. One type is the molvbdenum- 
base materials. Molybdenum shows 
much promise from a strength viewpoint 
but has low oxidation-resistance. 

Two appro.aches arc being followed to 
remedy this deficiency. One is to boost 
oxidation-resistance through additions 
to the metal. This poses difficulties be- 
cause most of the additives, such as 
aluminum, chromium, nickel, tita- 
nium. etc., cut strength, at least in the 
amounts needed to improie oxidation- 
resistance. Although significant progress 


has been made, the goal is still fat away, 

The second approach is through a 
.suitable protective coating. This, too, 
is a difficult job. No adequate coating 
yet has been developed-cither ceramic 
or metallic. Also, there is some ques- 
tion of reiving on a coating which may 
tail from Aying pieces of debris passing 
through tlic engine, because molyb- 
denum at high temperatures will oxi- 
dixe as readily a.s a match bums. Tlic 
solution may be a compromise— the 
combination of a partially resistant al- 
loy and a protective coating. 

► High-Chrome Alloys-The chrome- 
base alloy group also is under consider- 
ation-alloys with high chromium con- 
tent (60-90%) plus nickel and other 
elements. 

With these, the problem is to get 
enough ductility. The answer, Wood- 
ward rcieals, appears to be in getting 
pure, ductile chromium for use in these 
alloys. The element is so brittle that 
alloys embodying it as a major constitu- 
ent arc extremely brittle. So far as 
strength and oxidation-resistance is con- 
cerned, the alloi' should be adequate. 

As an intermediate step, a number 
of alloys have been developed in the 
past two years. These have nickel- 
chronie-molybdenum makeup primarily. 
They were brought into the picture 
because of the pressure to eliminate 
cobalt and columbium. "These alloys are 
similar to Nimonic 90-a British alloy 
with 20% chromium, 55-5% nickel, 
20% cobalt, 2.5% titanium, and 1.2% 
aluminum. 

Thus, the columbium has been elimi- 
nated and the cobalt pared by 50% 
when compared to S-816. The Ameri- 
can developments have further reduced, 
and in one case have eliminated, the 
cobalt. But these gains base involved 
twice the amount of.nickel- 

► Stainless Steels— Other alloys used in 
turbine disks, some stationary and sheet 
metal parts, include the familiar stain- 
less steels and other metals. In general, 
problems here ate not so sei-ete, because 
temperatures and stresses (with the ex- 
ception of those in the afterburner) do 
not reach the levels found in turbine 
buckets. 

U.sually. it is a matter of high tem- 
perature and low stress or vice versa, 
the priman' problem being to accom- 
plish the job with a minimum amount 
of allov. Here, design plavs a big part 
—such developments as cooled parts' 
materialh’ reduce the amount of alloi' 
itecessary- 

The afterburner, a special case, pri- 
marily requires high-strength allov in 


sheet form. Materials used range ftoin 
stainless steel to alloys considered suit- 
r.blc tor turbine blades, 

► Solid Ceramics— These, in distinc- 
tion to ceramic coatings, have been con- 
sidered because they can maintain their 
initial strength (low though it is) to 
temperatures at which most alloys melt. 
Their use has been considered for buck- 
ets, nozzle diaphragms and other parts 
of thick cross-section, Woodward says. 
Main drawbacks appear to be low re- 
sistance to thermal and mechanical 
shock, and extreme brittleness. 

► Ceramic and Metal— In an attempt to 
solve the ceramic problem, the Ger- 
mans added 15-30% metal to a ce- 
ramic and produced a much-improved 
material. This principle is not new— the 
cemented carbides used in the metal- 
cutting industrv essentially are the same 
development. But the applications to- 
engines, together with the wide variety 
of materials now under study, have 
created a new class of material, variously 
known as ceramals, cermets, etc. 

This combination of ceramic and 
metal seems to maintain the best fea- 
tures of each, while minimizing the un- 
desirable characteristics. Much work 
has been done and is now progressing in 
this field. The materials suffer from 
brittleness and low ductility, but offer 
excellent strength, oxidation- and ther- 
mal-shock resistance. Also, their rela- 
tively low densities-i to i that of high- 
temperature alloys-offer a decided 
advantage in rotating parts. 

► Experimental Runs— Several experi- 
mental turbines now being ran embody 
the material. A barrier to be liordled in- 
volves a suitable attachment which wilt 
accommodate the low ductility. 

Ceramic constituents under study in- 
clude titanium carbide, tungsten car- 
bide. aluminum oxide,' molybdenum 
disilicide and chromium carbide. The 
more refractory metals such as chro- 
mium, nickel and cobalt ate the com- 
mon metal constituents. 

► Powder Metallurgy— Fabrication usu- 
ally is by powder metallurgy methods 
-cold-pressing and sintering, or hot- 
pressing to completion directly. 

At this stage, with many problems 
still unsolved, it is hard to say what ma- 
terials will see general usage. TTiere are 
two impelling motives behind im- 
proved, high-temperature material de- 
velopment. 

One is more power from the same 
size and weight of engine package-and 
this means higher temperatures some- 
where in the engine. The other is the 
urgent need to cut alloy content as 
much as possible. 

F.ithcr of these is sufficient to insure 
improi'cment. Woodward believes. 
Both together will insure that the nerv 
materials will come into general use 
much faster than had been anticipated 
five years ago. 
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TO "AN" AND AIR FORCE SPECIFICATIONS 


THERMOCOUPLE THERMOMETERS .wapjgj 

STANOARO RAN6ES fOfI CVlINMR, BEAMNO OR EXHAUST TEMPERATURES 

2" SINGLE INDICATORS 
WITH MOUNTING BEZa 

ZU" DUAL INDICATORS 

i" SINGLE INDICATORS 
FOR RING CLAMP MOUNTING 

RESISTANCE THERMOMETERS 

STANDARD RANGES FOR CYLINDER, Oil. TREE-AIR, COOLANT, CARB-AIR OR HEATING DUCT TEMPERATURES. 

2" SINGLE INDICATORS 
WITH MOUNTING BEZEL 

2M" DUAL INDICATORS 

2" SINGLE INDICATORS 
FOR RING CUMP MOUNTING 

RESISTANCE BULBS e THERMOCOUPLES • THERMOCOUPLE WIRE 

STURDY ... FAST-ACTING ACCURATE ... RELIABLE wIk lilil 

A-N, REE-AIR, STUFnNO-GUND 
AND CYLINDER-HEAD BAYONET TYPES 


CHROMES- COPPER- 

AlUMEL / CONSTANTAN 

IRON- MILITARY 

CONSTANTAN SPECIFtCATIOHS 


ro INSURE ACCURATE, RELIABLE TEMPERATURE INSTRUMENTATION, USE LEWIS BULBS, THERMO- 
COUPLES, LEAD WIRE, flREWALL BLOCKS, RESISTORS AND fNDICATOAS 


THE LEWIS ENGINEERING CO. 

NAUGATUCK, CONNECTICUT 

Monuladurers of Complete Temperalure Measuring Systems lor Aircraft 






INDUSTRIAL FLYING 


Business, Farm Flying Continue Growth 


Industrial-agricultural craft fly more hours than 
domestic airlines; ideal plane several years away. 


Modem, mechanized U. S. industry 
and agriculture are Ending that the air- 
plane is a useful industrial tool and 
farm implement that pays off in time 
and money. As a result of this Ending, 
a healthy'growth is expected to con- 
tinue througli 1953 in the use of non- 
airline airplanes, and sale of new planes 
for these uses. 

Planes used for industry and agricul- 
ture range from new half-million-dollar 
pressurized airliners, converted four- 
engine bombers and large helicopters, 
down to tiny two-place and one-place 
craft. 

Experience of corporation aircraft 
operators is just now beginning to crys- 
tallize the requirements for executive 
and industrial travel into a set of work- 
able speciEcations. 

► What Is Wanted— What many busi- 
ness u»rs seem to want is a $200,000 
prcssurized<abin multi-engine craft that 
will carry about 12 people with 1,000- 
mi. range, and around 300-mph. cruis- 
ing speed. There is also a big place for 
smaller unpressurized twin-engine and 
single-engine craft, with somewhat 
lesser performance. 

But it will be several years before the 
business plane customer will be able to 
get anything but a compromise of some 
of the above requirements. 

Probably the nearest thing to any of 
the requirements above that is now 
even in early production stage is the 
Beech Aircraft T-36 navigation trainer 
and military personnel transport. But 
the prototype will not fly before next 
year and large military requirements 
must be satisfied before this twin-engine 
pressurized craft will be available for 
commercial customers. 

Another prospect at least in drawing 
board stage is a North American Avia- 
tion design study for a four-engine pres- 
surized executive transport powered 
with four relatively small 600-hp. en- 
gines. 

Development this year of several new. 
smaller, twin-engine airplanes is ex- 
pected to mean an upswing in business 
plane sales dollar volume almost imme- 
diately. 

► 20,000-Firm Potential— Corporation 
Aircraft Owners Assn, has estimated 
that there are 20,000 Srms in the U. S- 
that can profitably own business planes. 
Of this potential only a very small num- 


ber arc now flying their own multi- 
engine aircraft. 

But business-plane use, when it is 
measured in flying time, is nevertheless 
getting to be big business. 

At year-end 1952, CAA completed a 
survey of aircraft use, showing that fly- 
ing time for business planes in 1951 
amounted to 2,328,000 hours or 128.- 
000 hours more than tlic domestic U. S. 
scheduled airlines flew during the same 

The total flight hours increased one- 
fifth over the total in 1949, last previous 
vear surves'cd. 

► 30,000 Planes in Usc-The same sur- 
vey showed 30,130 aircraft participated 


in some business flying in the year, al- 
though many of these were used partly 
for other purposes. 

CAOA estimates there are 1.800 
multi-engine corporation planes owned 
bv 800 corporations, which fly them an 
average of 500-600 hr./yr. on business 
trips- 

Thcrc are an estimated 8.500 single- 
engine four-place dc luxe planes in the 
U. S. corporate aircraft Beet, and almost 
as many more owned by business men 
and farmers individually and frequently 
used for business trips. 

CAOA makes a preliminary estimate 
that 1952 executive flving amounted to 
3.25 million hours. Safety record was 
its best vet— approximately 0-3 fatalities 
per 100 million passcngor-milcs. a figure 
closely comparable to airline safety. 
This figure is more significant when it’s 


Shipments by Plants of 
Complete Civilian Aircraft and Engines 
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Eyes of flight— the Plexiglas canopies, domes, 
noses, windows on today’s fighters, bombers, trans- 
ports, helicopters. Through these transparent 
shields against wind and weather, the men who 
fly our country’s planes obtain their all-important 
unobstructed view. 

Some of these Plexiglas enclosures are monolithic, 
some are laminated. Many are formed from 
Plexiglas 11 UVA, the improved grade of this 
acrylic plastic, with its increased resistance to 
heat, weather, and crazing. All of them have the 
clarity, strength, light weight, formability, dimen- 
sionai stability, and weather-resistance that have 
established Plexiglas as aviation's standard trans- 
parent plastic. 

To make the most efficient use of Plexiglas in air- 
craft applications, call on the Rohm & Haas service 
staff and technical representatives. Their services 
are backed by years of close cooperation with the 
aircraft industry and the Air Materiel Command. 




ENGINEERS 

AND 

SCIENTISTS 

You arc invited to write regard- 
ing long-range projects at North- 
rop Aircraft, Inc. Exceptional op- 
portunities now exist to join the 
company's engineering and scien- 
tific staff. If qualified, you may 
select important developmental 
work, or equally vital production 
engineering. 

Examples of positions open; 

SCIENTISTS 

ELECTRONIC PROJECT ENCINEERS 
ELECTRONIC INSTRUMENTATION 
ENCINEERS 
RADAR ENGINEERS 
FLICHT-TEST ENGINEERS 
STRESS ENCINEERS 
AERO- AND THERMODYNAMICISTS 
SERVO-MECHANISTS 
POWER-PLANT INSTALLATION 
DESIGNERS 

STRUCTURAL DESIGNERS 
ELECTRO-MECHANICAL DESIGNERS 
ELECTRICAL INSTALLATION 
DESIGNERS 

ENGINEERING DRAWING CHECKERS 

Qualified engineers and scientists 
who wish to locate permanently 
in Southern Californiaareinvited 
to write for further information 
regarding these interesting, long- 
range positions. Include an out- 
line of your experience and train- 
ing. Allowance for travel expenses. 
Address correspondence to 
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understood tliat about 90% of corporate 
flying is off-aitways. 

Corporafions have invested approxi- 
mately S200 million in their aiieiaft 
and are spending about S175 million a 
year keeping equipment in operation, 
including conversions and replacements. 
Iliis also includes about 60% for fixed 
charges such as insurance, hangar rental, 
|iilot salaries, depreciation and taxes. 

► Model 18 Standby-Most popular ex- 
ecutive plane now in use is the Twin 
Beech ^iodcl 18 in its civilian form and 
in conversions from the various Twin 
Beech trainers and light cargo planes 
used in World War II. CAOA esti- 
mates that there arc 625 of tlicse now in 
the corporate fleet, 

Analysis indicates that several of the 
new smaller postwar fnin models now 
coming on to the market may be ex- 
pected to perform mucli the same func- 
tion as the Twin Beech, but at lower 
first cost and lower operating cost, there- 
by broadening the market for twin- 
engine planes. 

► New Contenders— These are the prin- 
cipal new contenders: 

• Aero Commander. This new high- 
wing design is being produced at the 
rate of nine planes a month at Aero 
Design & Engineering Co., Oklahoma 
City. 

• Beech Twin Bonanza {Model 50) will 
go on the commercial market in quan- 
tity later this year, after a delay which 
was caused by earlier militars- commit- 

• Piper PA-23 four-placer is shooting 
for a lower-price mass market potential. 
The new all-metal PA-23 is scheduled 
for first deliveries in mid-summer. 

• Cessna Model 318 will round out the 
foursome of new twins next January. 
Model 318 comes equipped with wing- 
tip tanks. 

Two other small twin-engine execu- 
tive plane contenders are the British de 
Havilland Dove, now operated by 35 
American firms, and the twin-engine 
conversion of the single-engine Ryan 
Navion, now in production by Jack 
Riley at Ft. Lauderdale, Fla. The Ryan 
conversion has been certificated in its 
new configuration, and presumably will 
be the closest competitor of the Piper 

• Price Factors— Powerplants, size of ac- 
commodations and amount of instru- 
mentation varv considcniblv among 
these airplanes. For example, the Twin 
Bonanza and Aero Commander arc 
both powered with 260-hp. geared 
Lycoming engines, the Cessna has 
two Continentals rated at 225 hp., the 
Piper has two 150-hp. Lycomings, the 
Ryan (at last report) 135-hp. Lveom- 
ings. and the de Havilland Dove 340-hp. 
Gipsy Queens. 

Prices range from around $65,000 for 
the Aero Commander and the Twin 
Bonanza, to about $25,000 for the 
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Piper and $20,000 for the Twin Navion, 
with the new Cessna somewhere in 
between— probablv in the $40,000 to 
$50,000 range. The de Havilland Dove, 
suffering under import handicaps, sells 
to American customers at about $90,- 
000. 

It is estimated that rising costs have 
added perhaps as much as a third to 
the target prices which U. S. manu- 
facturers were shooting for before the 
Korean conflict. 

► Single-Engine Prospects-Single-en- 
gine business aircraft range from a $200,- 
000 Sikorsky S-55 eight-place helicopter, 
operated bj- the Rockwell Manufactur- 
ing Co. between its plants in Pennsyl- 
vania and Ohio, down to the little one- 
place Mooney Mite with a 65-hp. en- 
gine and a S2.500 pricetag. 

Mostly widclv used business and farm 
four-placet of 1952 was Cessna’s Model 
170 of which 1,186 were delivered. 
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Cessna also delivered 187 of its larger, 
five-place Model 190-195 scries. 

Piper delivered 682 of its four-place 
Pacers and 477 of its Super Cubs, many 
used for agricultural spraying and dust- 
ing. 

Beech Aircraft lauiiehed its 1953 
Model D-35 Bonanza at a flyaway pticc 
of $18,990, on Jan. 31, with 30 fly- 
aways, and has a backlog of firm orders 
for 60 more for spring deliveries. Piper 
and Cessna likewise have substantia] 
backlogs and have begun deliveries on 
their 1953 models. 

► Agricultural Flying— CAA’s aircraft 
use study shows a maiked increase in 
agricultural flying by commercial oper- 
ators in 1951, over the last previous vear 
surveyed, 1949. Use went from 450,000 
hours to 685,000 hours. Indications are 
that 1952’s flight totals were even 
larger, and that the increase will con- 
tinue in 1953. 

In 1951 tlie commercial operators 
used 2,228 planes for aerial application 
of chemical dust to control crop-dcstroy- 



Northrop Aircraft production sjiecialists initiate and install 
time-saving, cost-saving mctliods. The "lialf-shell" assembly 
technique, illustrated above, permits free insiallalion of 

equipment in Scorpion F-89 inierceptors now in production. 
Equations are used to solve problems. At Northrop Aircraft, the 
prime equation combines teams of administrators, outstanding scientists, 
and production sjiccialists with modern industrial and research 
facilities. The-combination efficiently converts imagination and 
knowledge into actual maieriel of advanced design and incalculable value. 


NORTHROP AIRCRAFT. INC. 

pioneer Builders of Night and All Weather Fighters «ai3 
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UP TO 80 % OF YOUR PARTS REJEas | 
AND FIXTURE REWORK COSTS CAN j 
BE ELIMINATED ’ 

WITH THE 

VLIER AUTOMATIC ' 
TORQUE THUMB SCREWS 



HERE’S WHY- 

VLIER Torque Thumb Seiewi are 
simple holding tools that give controlled 
support for even fragile work pieces 
against machine tool pressures. An auto- 
matic bali check in the head prevents 
further tightening once a pre>detennlned 
holding pressure is reached. Thus, no 
distortion— no rejects. These toob are 
operated by fioger pressure only, and 
work without fail in noisy, greasy or 
dark places because they are automatic. 
Accuracy and uniformity are guaranteed 
and there is nothing to wear or break. It 
will pay you to apply V LIE R Torque 
Thumb Screws to your production 
problem, 


VLIER ENGINEERING, INC. 

eiY SIVO., 10$ ANOUfS 4, CAIIFOINIA 



ing pests and insects, covering a total 
of 17,649,802 acres, an area larger than 
the state of West Virginia, with 275.- 
807,808 lb. of dust- 

Commcrcial aerial spraying of crops 
from 2,272 planes disperse ?5,654,7ll 
gal. over 12,919,629 acres in 1951, an 
area larger than Vermont and New Jer- 
sey combined. 

Other large-scale 1951 uses of air- 
planes for farming included aerial fer- 
tilization of 2,127,457 acres; seeding 
2,069,013 acres; defoliation of special 
crops such as cotton, 1,687,474 acres; 
and spreading grasshopper bait on 641,- 
651 acres. In total, CAA calculates 
that various aerial treatments were ap- 
plied to 38,656,939 acres in 1951. 

► Private Farm Use— Farmers and rancli- 
ers operated 9,516 planes in 1951, and 
it is estimated that a total of 12,348 
planes were used by private owners, at 
some time in 1951, for warming uses. 

IntcresHng factor in the overall use 
survey was me decline of instructional 
flying, which has always been the most 
important single classification in gen- 
eral aviation activities. Instructional liv- 
ing dropped 68% in the low horse- 
power classes, with a total of 1,902,000 
hours flown. 

► 1951 Breakdown— Percentagesvise, this 
is the way the 1951 flying showed up 
by types of flying: 

Private agriculture, 7%; commercial 
agriculture, 8%; patrol, survey, pros- 
pecting. photography, advertising, etc., 
lumped as "industrial flying,*' 5%: 
training, 22%; transportation for hire, 
8%; business flying, 27%; pleasure or 
sport, 22%; miscellaneous. 1%. 
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FOREMOST IN 
SCIENTIFIC DEVELOPMENT 

^'C IN THE REALM OE FORGING 
DESIGN AND THE DEVELOPMENT 
OF PROPER GRAIN-FLOW, WYMAN- 
GORDON HAS ORIGINATED MANY 
FORGING DESIGNS WHICH AT THE 
TIME OF THEIR DEVELOPMENT 
WERE CONSIDERED IMPOSSIBLE 
TO PRODUCE BY FORGING. 

WYMAi^^GORDON 

fSTABLISHftj883 

FORGINGS OF AlSfvw N U AG N ES I U M • STEEL 

worcestW, ma^achusetts 

HARVEY, ILLINOIS DETROIT, MICHIGAN 
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Leading 
U. S. Copters 

1) Piasecki H*21 

2) PioBecki H-25A 

3) Bell 47D1 

4) Sikorsky HRS-1 
3} Kaman HTK*1 

(Story tIarU on p. 17S) 




Symbol of the atom, this sign is also of special significance to your future! 
For General Electric is now offering you a career opportunity in the great 
new field of the age — atomic power! 


WORK ON THe DEVeiOPMCNT OF ATOMIC-POWERED AIRCRAFT ENGINES 

general"electric 


Here is a young and expanding industry whose possibilities arc unexplored. Enormous 





Positions ore now open with tho lircralt Nuclear Propulsion Project in the following fields; 

AIRCRAFT POWER PIANTS REACTOR DESISN 

CONTROLS a INSTRUMENTATION TEST EQUIPMENT 

TEST FACILITIES INSTALLATION FACILITIES 

TOOLS X DIES JIOS 4 FIXTURES 


G-E BRINGS THE FOLLOWING ADVANTAGES TO YOUR ATTENTION: 

• New, progressive community on the outskirts of Cinclnnotl, 
the Queen City of America. Convenient to modern plant. 

• Pension, health and life Insurance. Company stock bonus plan. 

GENERAL^ ELECTRIC 








First Precision 

Lead-Computing Gyro Gunsight 



GENERAL^ ELECTRIC 


GENERAL® ELECTRIC 


ELECTRIC 


First High-Performance 
Yaw Damper for Autopilot 



and through that door come out some of the world's finest Aircraft. 6-47 Strolojet Bombers ond the new 

C-130A Turbo-Prop Air Force Corgo Planes. 

More Engineers ond Technicians are needed, for more planes ore going to roll through those doors ... for a long 
time to come. It Is a long range program. It's o Big Opening, in o Big Plant, with a Big Future I Maybe it's for you! 



Here is where ability and ambition can push to new heights. Worth investigating, isn't it? Just moil the coupon ond 
get full details. You owe it to yourself. 


r CLIP AND MAIL TODAY! 



1 Address- - 

I City and State 

‘ Job Interested In. 
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HELICOPTERS 


Copter Makers Head for Big Year 

® Production figure of 2,000 this year is forecast for 
rotorcraft, doubling 1952's output. 

* Airfrarae'pouiids increase should he even higher, as 
new machines will he larger than lliose of the past. 


By ALexeiidcr MiSurely 

This jJtoitiiscs to be the biggest year 
yet for the fast-moving U. S. helico))tcr 
industry. Progress will be shown in; 

• Stea^ly increasing volume of mili- 
tary production. 

• Larger and more advanced types 
reaching Bight test and production. 

• More conclusive demonstration of the 
unique abilities of the rotary-wing craft 
in short-haul commercial transport, 
competing with or supplementing both 
.surface vehicles and Bxed-wing air trans- 
port. 

► Expansion of Production— Rapidly 
mounting production in 1953 can be 
assumed from the fact that the five 
principal U. S. helicopter producers— 
Sikorsky, Piasecki, Bell, Hiller and Ka- 
man— have all undergone major expan- 
sions in floor space, machine tools and 
personnel in the past year. 

These expansions were already mak- 
ing possible increases in production in 
the closing months of 1952. Further 
acceleration in helicopter production 
rates is virtually assured at all these 
plants throughout 1953. 

Measured in airframe pounds, the 
production increase should be even 
more significant since several of the 


machines non going into volume pro- 
duction arc hc.ivict units tliaii the vol- 
uine-productioii craft of previous years. 

At yem's end, it w.is estimated tlio 
total helicopter industry backlog in mili- 
tary contracts exceeded a half-billion 
dollars. An Aviation W'kek forecast 
is that production of helicopters by 
units will approach and perhaps exceed 
2.000 military machines for 1953, dou- 
bling 1952’s unit production. 

► Effect of Production— Importance of 
the liighcr volume of production in the 
whole rotary-wing aircraft picture can 
liardly be over-emphasized. 

It means tlie buildup of an industry 
know-how and production capacity be- 
yond the dreams of all but a few pio- 
neers of prc-1950 davs. This in turn 
means that bigger and more advanced 
lieiicopters, bofli for military and ci- 
vilian users, may he closer to realiza- 
tion than most of today's forecasters 
will concede. 

► Prototypes to Fly— Fwo twin-engine 
helicopters with passenger capacities ex- 
ceeding anything now flying, and a 
third new single-engine machine com- 
petitive wifli the largest pa.sscngct cop- 
ter now flying, arc cxiiected to make 
tlicir Erst Bights this year. If all goes 
well they will receive quantity military 


POSSIBf.E SCHICMF. for use of copters to supplement long-distance service. 


PRODUCING 

for today... 

BUILDING 



This headline tells the story I 
Hiller Helicopters is presently 
giving its full energies to Armed 
Forces production ... to keep 
our Military Services properly 
equipped. 

However, we are also building 
and working coward a better 
tomorrow. Out engineers ate 
already at work on plans for 
new Rotary Wing advances 
which will set the pace for to- 
morrow's commercial helicopter 
development 

Look to Hiller— one of the old- 
est, and best known names in 
Rotary Wing production — to 
continue a position of leader- 
ship in the helicopter field 1 



VILLER 


f HELICOPTERS 

\ i 13S0WIUOW aOAp.PAlO ALIO, CALIF. 
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FREIGHTER 



Prop-driven or jet . . . 

they all use special fasteners by 

NADNOCK 

I I I W Son Leandro 
L L V Californio 

subsidiary of UNITED-CARR FASTENER CORP. 

Monadnock, with a wealth of fastening experience, 
also has reliable development and production facilities 
available to manufacturers of quality products. 


pioduction commitments- 

• Navy’s Bell XHSL-1 anti-submarine 
taiKlcni helicopter, posvered with a 
single Pratt & Wliitnc)' R2S00 engine 
rated at 2,400 lip. is ready for (light 
testing at Ft. Worth. Tlic new Bell 
may be considered somewhat similar 
to the Piasecki 11-21. aheadv in volume 
production for deliveries to the USAF 
for air rescue and to the Army as a 
combat cargo transport. 

But this comparison should take into 
account the design of the Bell for 
'.mailer dimensions for shipboard oper- 
ation. and the less powerful engine of 
the H-21, a Wright R1820 rated at 
1425 hp. 

• Piasecki XI-I-16 is due to fly later this 
vear. It lias a fuselage about the size 
of a Conyair-Liner and will carry up to 
44 pas.scngers in one version, and as 
many as 72 in another high-densily 
version projected hy Piasecki engineers 
but not ordered. 

First of two Xll-lds is powered with 
two 1,650-hp. Pratt &Wfiitncy-R2180 
engines, while a second prototype will 
step np the power with two Allison 
"TSS turboprop units rated at 2,750 hp. 

An alternate version of the H-16 calls 
for a long-legged landing gear, making 
it possible to suspend a ca^o-carrying 

f iod below tlie regular cabin. Long- 
cg and short-leg landing gears arc ex- 
pected to be interchangeable. Tlic 
Piasecki is a USAF project with strong 
.Army interest in its potential for troop 
and e.argo transport. 

• Sikorsky X41R2S-1 is nearing comple- 
tion at Bridgeport, Conn., and is also 
due to fly this year. It is the largest 
Sikorsky copter yet designed, powered 
with two Pratt & Wlritney R2800 en- 
gines, and expected to have a capacity 
of abont 30 passengers. 

Planned as a Marine assault copter, 
the XHR2S-1 is considerably smaller 
than the XU-16, due to shipboard re- 
quirements. but could be subjected to 
fuselage stretchout if larger capacitv is 
sought. It is expected to have the rela- 
tively high cruising speed of 120 mph. 
Sikorskv designation is S-56. 

► let Helicopters— Important forward 
strides in advanced propulsion for ro- 
hiry-wing aircraft were made in 1952, 
anil further progress is expected in 1953. 
Put it is a fair assumption that piston- 
engine copters will continue in the 
majority for several years to come. 

Howctct. NACA researchers and 
others predict that the advantage of light 
weight-which the turbine poweiplants 
and other jets hold over the piston 
cngincs-cannot be overlooked. 

These are some outstanding petform- 
aitces and prospects in this advanced 
field; 

• Hughes Aircraft’s XII-17 made flights 
last year to around 50-ft. altitude, pow- 



for Aircraft 


lUusctaced above are bur a few of the 
j compute ]ine of Lead) AN approved heavy 
duty contactors for aircraft. 

Leacb Relay Company can provide the 
aviation industry a wide selection of relays 
that nor only meet, but surpass, the most 
stringent AN, AF and NAF requirements. 

If you have a difficult relay problem, an 
I application where ordinary relays just 
won't do, it will pay you to contact Leach. 

For dependable performance, there's an 
* unsurpassed Leach relay for every use in 
every type of aircraft 
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Large well placed windows give the Chase Assaulf 
Transport pilot unobstructed vision os he comes in For a 
Forword orea lending. 

Delivery oF heovy ordnance, transport oF personnel ond 
evacuotion oF wounded from odvanced combat zones, 
without beneFit of airstrip or prepared lending field, is 
routine For the rugged Chose C-123. 

Designed and developed speciFically to withstand the 
gruelling punishment oF combol zone missions, the Chose 
Assault Tronsport stands unchollenged in this Field. 




ered by two General Electric JJ5 turbo- 
jet engines exhausting through the rotor 
tips, «ith afterburner arrangement at 
tlic tips fur added thrust. As a result 
of tiicse demonstrations, USAI’’ is go- 
ing ahead with a second Hughes con- 
tract for a Hying Crane jet-powered 
rotorcraft, designated Xll-28, 

• McDonnell Aircraft is continuing its 
developments in ramjet-rotor helico^ 
ters and turbine-powered copters, with 
two Navy contracts. These are for a 
cargo unloader or “flying-crane " type 
designated XHCH-1, and a Marine as- 
sault transport which is designated 
XHRH-1. 

• Hiller Helicopters has contracts for 
five of its tiny ramjet Hornet helicop- 
ters, two going to the Army, two to the 
Navy and one to the Marines for service 
evaluation this year. 

• Kaman Aircralft completed an evalu- 
ation program for the Navy with its 
K-225 helicopter, powered by a small 
Boeing $02 turbine wliich is rated at 
175 bp. 

• Sikorsky Aircraft is preparing at least 
two entries into tlie turbine-powered 
helicopter field. One project calls for 
installation of three of the Boeing tur- 
bines in a Sikorsky S-55 helicopter, re- 
placing 600-lip. and 700-hp. piston 
engines no«’ used in the production 
S-55s. 

Sikorsky also has a project for testing 
the Continental \fotors-built Artouste 
turbine, designed by tire French Tutbo- 
meca firm, in the smaller S-52 heli- 
copter which is now powered with a 
245-hp. Franklin engine. Presumably 
Sikorsky is also considering advanced 
powerplants for its hvin-engine S-56 
helicopter. 

• Bell Aircraft is preparing a twin tur- 
bine-powered transport design, capable 
of hauling 50 passengers. 

Two other developments in the 
midget class of advanced-powerplant 
copters are under military wraps, and 
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u. s. 

Gas Turbine 
and 

Jet Rotor 
Helicopters 


1) .Aineriran Helicopter XH-26 

2) Hiller ^11.32 Hornet 

3) McDonnell Little Henry 


4) Kaman 22S with 

Boeing 502 engine 


5) Hughes XH-17 




nONBBH AIR LINES 



sets a fast safe pace with the 
help of . . . 


A RCRAFT OXYGEN 


BREATHING EQUIPMENT 


• A new Pioneer Airlines 
fleet of 270-mile-on-hour, 
36-passenger Pacemaslers 
is new serving 21 cities in 
the Southwest. 


• SCOTT 6380 Oxygen 

Demand Regulators assure 
complete breathing protec- 
tion to Pioneer flight crews 
in smoke or fumes. They 
provide 100% oxygen 
instantly, without use of 
manual controls or altitude 
adjustments. Used with a 
demand mask. 


Write Today FOR COMPLETE LITERATURE 


f SCOTT AVIATION CORP. 

275 ERIE STREET LANCASTER, NEW YORK 


little has been reported about tlicir 
acliievements. 

One is the Magill Pimvlieel, a rocket- 
powered rotor machine dc'clopcd under 
Office of Naval Researcli contract and 
designed for niic-inan operation. 

The second is the Xll-26, built by 
American Helicopter Co. for the Army, 
designed to be air-drop|)cd in iwitkcd 
fonn, assembled by two men and put 
in the air in approximately 20 minutes. 
Pnwcrplants are two pulscjct engines 
at the rotor tips- 

► Military Utility— Army and Marine 
exercises with the lO-place Sikorsky S-55 
assault helicopters in tlic past year have 
further demonstrated the capabilities of 
this and larger machines as troop and 
cargo carriers. 

Army planning calls for 23 helicop- 
ters in a transport company to be as- 
signed to each division, .^riny is well 
along on its training of lielicoptcr pilots 
to man these transports. Production 
equipment sehcdiilcd for these com- 
panies includes the Sikorskv S-55 or 
H-19. and the Piasccki 11-21. Pre- 
■umahly tlic larger Piasccki H-16 and 
an Atmv counterpart of tlic Sikorsky 
S-56 will also be considered. Nfarincs 
will probably use the S-55. and po.ssibly 
the smaller Piasccki HUP for assault 
transixjrts. pending evaluation of the 
bis Sikorskv craft. 

How far along the thinking on 
-issanlt-transimrt helicopters has come is 
indicated hv tlic recent disclosure that 
Marine HRS-> Sikorskv assault copters 
arc scliedulcd to be used in atomic-war- 
fare tests witli troops soon at Frcncli- 
man's Flat, Nev. 

Smaller helicopters, such as the Bell 
H-I3. the Piasccki HUP utility ship- 
board machine and the Hiller H-23. 
will continue to be used for liaison and 
command-transport work. 

Nesveomets which may compete in 
this milit.irv field or a.s trainers arc the 
Kaman HTFT and HOK machines, flic 
Donian LZ-5, the McCiilioch MC-4 
now under Navy ci’aluation. and a new 
Ccssna-Scibc! machine which has not 
vet made its first flight. 

► Civil Transport— First passenger heli- 
copter sendee in regiilarlv scheduled op- 
erations is due this vear in Los Angeles. 
Chicago, and New York, assuming that 
the operators of C.AB-approved routes 
for these cities fulfill their preliminary 
airmail and cargo-carrying requirements 
as expected. 

However, large-scale helicopter cml 
transport operation is still probably sev- 
eral vears off, due to unavailability of 
the large equipment needed to make 
such an operation a profitable one in 
competition with other means of trans- 

^ The Sikorsky S-55 is still the only 
helicopter of its capacity (8-12 persons) 
that is certificated for civilian opera- 
tion. Future competitors may include 
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You can depend on Esso Aviation Products 


On the 


...in the skyways 


Whether you're fueling up for a short hop or getting a 
complete servicing before a long Bight at one of the 
hundreds of Esso Dealer Airports . , , you can be sure 
of happy flying when you are using Esso Aviation Prod- 
ucts. Plying executives, private plane owners, commer- 
cial airline operators all recognize the sign — famous 
for dependable products and high-quality fuels and 
lubricants — the ESSO wings ! 

They choose Esso Aviation Products, backed by con- 
stant research at America's largest petroleum labora- 
tory and proved by over 43 years of actual flying. They 


prefer Esso Dealer Airports, staffed with trained, ex- 
perienced operators for top service with products that 
give top performance. You too can depend on Esso 
Aviation Products ! 

Next flight take along an Esso Credit Card. There's 
new convenience in charging: 

• Lubrication, tire and battery service. 

• Landing fees. 

• Overnight storage in transit. 

• Minor emergency fees. 
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CLIMATE-PROOF, SHOCK-PROOF 


invited no obligation. 

See our dispinr l" 

ToOTH4-8“ 

l«"""'’°o"uoW! 

CARGO-PACKERS | 

INCORFOtATfO c.initrrmi -sci,c<-s 

73 RUTLEDGE STREET 
BROOKLYN 1 1, NEW YORK 

1 i.r.e.sho^I^ 


the Piasecki 11-21 and 11-16. the Si- 
korsky S-56 and the Bell XllSI.-l in 
civilian fonn. along with the 50-passen- 
ger twin-tlirhine Bell design known to 
Ire under development. 

► Airline Interest— Interest of U. S. air- 
lines in helicopter service recently crys- 
tallized in the formation of an Air 
Transport Assn, helicopter committee, 
witli Charles Froeseh, of Eastern Air 
Lines, as chairman. Tlic committee 
was asked to study the feasibility of air- 
line use of helicopters. 

Its present membership of engineer- 
ing, maintenance and operating per- 
sonnel is expected to be supplemented 
by traffic, scheduling and ground-han- 
dling representatives, following an in- 
terim report by the committee. 

There are about 35 applications for 
new commercial helicopter semice on 
file with the Civil Aeronautics Board. 

ATA also has announced that Air 
Cargo, Inc., has signed a contract with 
New York Airw.ivs, Inc., for transfer 
of freight by helicopter, between La- 
Guardia, N. Y. International (Idlewild) 
and Newark airports. It was estimated 
that it took 18 min. to move freight 
from Newark to Idlewild by helicopter 
as compared to 4 hours required for 
truck deliveries. 

► Instrument Flight— Opinions varv as 
to instrument flight capabilities of to- 
day’s hclico|)tcTs. but most manufac- 
turers arc stiuhing means to improsc 
stabiiitv in order to develop helicopters 
that can be flown in instrument flight 
witliout over-straining the pilots. 

Prcliminarv federal planning for navi- 
giition and control for civil helicopters 
indicates copters will be assigned to 
lower cn route altitudes than fixed-wing 
aircraft, and that separate instrument 
approach procedures will be required for 
helicopters at airport.s where there arc 
both fixed-wing and rot rn-wing tvpcs of 
traffic. 

Ultimatelv facilities for instrument 
letdowns will probably be required at 
all heliports. 

► Other Civil Uses— Although use of the 
helicopter in all civil uses has been 
handicapped bv the lack of additional 
' quipment— the military has priority On 
helicopter prodnt'tion-a small actis’e 
market for oo|)tcrs in agricultural and 
otlier specialized uses is naiting to he 

Meanwhile some operators ate buck- 
ing tlie economic problems of high op- 
erational costs, scarce replacement (rarts, 
and uneven seasonal work loads. They’re 
waiting for the das’ when bigger and 
more efficient machines will be more 
readily available to civilians. 

Some of the copter’s commercial 
uses: Air taxi, aerial application of farm 
chemicals, map siirseys, forest patrol 
:;nd fire fighting, reseeding, posver- and 
pipeline inspections, oil exploration and 
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Can You Name 

...THESE PLANES OF TODAY AND 


TOMORROW 



chorocteristics ore used in inte 
I and on other primary str 
' used for vorlous blind fostei 
provide speed in productic 


The strolojet bomber shown in photo 2 is of swept bock 
wing design and is noted for its speed at high altitudes. 
The high quality of lockbolts, Lockbolt Stumps 

and Blind Lockbolts’ used in the construction of this 
modern bomber has contributed much toword estoblish- 
ing outstanding production ond high performonce records. 


Photo 3 shows 0 swept bock wing version of the bomber 
in photo I. Ail reports from the maiden voyage ond 
subsequent test flights indicate this plane will be one of 
the primory bombers used by our Air force of tomorrow. 
Because Lockbolts ond Blind Rivets* have proved 

their quolity in production and flight on mony of today’s 
planes they were selected for mony important fostening 
applications on this bomber of the future. 

Aircraft Lockbolts, Lockbolt Stumps and Blind 
this strotojet super bomber (photo 4), The swept bock 

clues to this plane's identity, “^acA fasteners were 
chosen for these huge planes becouse of their exceptionol 
quality, unusual strength and speed in ossembly, 


TAKE ADVANTAGE OF '^^utA LOCKBOLT' PUU-TOGETHER. During the 'J^ueA Lockbolt' driving operation, Iho 
driving tool aulomolically pulls on the lockbolt pin and pushes on the Lockbolt collor. This draws deformed or mismolched 
ports together with THOUSANDS of pounds of tensile preload before permonently locking the joinl by swaging the collar 
lo Ihe pin. Eliminate the failure of the human element to uniformly lorque bolls with resultont loose fosUners or stripped 
threads by using 'JftteA Lockbolts* thol assure automatic tensile preload! INSIST ON GENUINE '^fucA LOCKBOLTS'. 


'JfUtA Lockbolts, Blind Lockbolts ond Blind Rivets' are approved by Ihe Umled Slolti Air Force “Air Moteriel 
Command’’ and the Uniltd Slates Navy "Bureau of Aeronoulics" for use in government oircroft structures. 


2 STRATOFORTBESS 


'Manufactured under Lf. S. palenis, other patents 
pending. Complete literature on^e«A Fasteners is 
available on request to: 


2480 


MANUFACTURING COMPANY 
2480 BELLEVUE AVENUE • DETROIT 7, MICH. 



TO MEET YOUR AIRCRAFT PRODUCTION DEMANDS 



IT will PAY YOU 
TO INVESTIGATE A 


Qu/g 6 Qciem^j 

ALUMINUM 

FURNACE 

Spedally Engineered to 
handle production problems 


Is your production sdiedule suffering be- 
cause of inadequate aluminum heat treat- 
ing equipment? You can eliminate this bottle- 
neck with a specially engineered DESPATCH 
bottom-entry, quick-quench Furnace for the 
solution heat treating of aluminum and alum- 
inum alloy shapes. Many leading aircraft plant-s 
report more production, better quality and low- 
er costs since installing modern DESPATCH 
equipment. 

These DESPATCH Furnaces are completely 
automatic, are electrically heated, recirculating 
type designed to operate at temperatures from 
350 to 1250’ F. They are capable of tempera- 
ture uniformity within limits of plus or minus 
5“ F. From work chamber to completion of 
quench is accomplished in considerably less 
than 10 seconds. 


Call, Write or Wire Now to Depf. Mf 

Why not let DESPATCH engineers analyse your 
heat treating problem now. They are ready to talk 
Ihin^ over with you, offer advice or design, build 


assist with your heat' treating requircmenls. 


sorroMSHorO'Di 


MINNEAFOIIS OFFICE: 


CHICAGO OFFICE: 


PIONEERS IN ENGINEERING HEAT APPLICATIONS FOR INDUSTRY 
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AVIATION SAFETY 


Stress on Air Safely Is Paying Off 

Accident-free year highlights period of increasing safety 
consciousness on part of industry personnel. 


A record safety year for the 30 U. S. 
domestic scheduled airlines completed 
on Ecb, 11. 1953, set a new high 
standard for aviation progress and was 
the outstanding highlight of a year in 
whicli notable progress was made in 
many fields toward safer airplanes and 
safer flight operation. 

Completing a full 12 months without 
a single pas.scnger fatality for the Snt 
time since 1940, the domestic scheduled 
lines flew 13.13 billion revenue passen- 
gei-miles in this period, or tlie equiv- 
alent of one passenger making 2,5 
million roundtrips between New York 
and San Francisco. A National Safety 
Council award was presented in recog- 
nition of the acliievement. 

► Personnel Involved— Behind the oper- 
ational record lies the work of thousands 
of aviation industry personnel: pilots, 
maintenance engineers and mechanics, 
ground crews, control tower and radar 
operators, airport officials, and the de- 
signers and builders of the planes and 
equipment used, together witn tlie man- 
agement of the airlines and the manu- 
facturers, who set the overall poliev. 

Careful analysis of the factors in- 
volved indicates that tlie overall greater 
consciousness of the economic impor- 
tance of safety and the greater invest- 
ment whicli the aviation industry has 
been putting into reducing accident 
hazards is paying off. 

► Safety Organizations— Responsible for 
awaking a greater aviation management 
consciousness of safety problems in tlie 
period since World War H's end, have 
been a vigorous group of sniall-stalfcd 
safety organizations svlio arc now watch- 
ing the payoff of some of their proposals 
in lives and dollars and in greater pub- 
lic acceptance of air travel. 

Some of these include: Flight Safeh’ 
Foundation, National Safety Council’s 
Ait Transport Group, Daniel & Flor- 
ence Guggenheim Aviation Safety 
Center, Crash Injury Research Organi- 
zation of Cornell University, Air Line 
Pilots Assn.’s Air Safety Organization, 
Scheduled Airline Air Safety Com- 
mittee, and, to widely varying degrees, 
some of the federal and state govern- 
ment organizations assigned to handle 
aviation safety problems, from a regu- 
latory and inspection standpoint- 

► Ideal vs. Real- There is an old saying 
among aviation safety organizations that 


the world’s safest airplane is one which 
never even starts an engine or leaves the 
ground. The goal of safety for which 
the realistic aviation safety advocates are 
striving, however, calls for the highest 
possible degree of operational aviation 
safety consistent with practicable ait op- 
erations tliat justify themselves eco- 
nomically. 

Effects of tills safety approach ate 
showing up not only in airline opera- 
tions, but in civil non-aiiline travel, and 
in military air operations as well. 

Study of tlie overall improvement in 
aviation safety indicates some common 
factors that have a beating on all phases 
of U.S. ait operations; 

• Designing (or ciash resistance. 

■ Improvement in ait navigatfOD and 
traffic control equipment. 

• Collateral safety effects of modern 
highstrength aircraft structure necessary 
to take flight stresses of higher speeds. 

• More scientific analysis ot aircraft ac- 
cidents. with mote precise determina- 
tion of actual causes, and diagnosis of 
remedies needed. 

• More coHjperative work on safety 
problems between the various groups 
involved in aircraft design, manufacture 
and operation. 

• Improvement in rescue equipment 
and techniques, 

► Military Aviation— Air Force progress 
in reducing air accident rates has been 
steady in recent years since the estab- 
lishment of the Directorate of Flying 
Safety, as a part of the Inspector 6cn- 
eral's office and the launching of a 
full-scale flight safety program in 1950. 

In 1952 USAF flew approximately 2 
billion plane-miles in 8 million hours 
with the lowest accident rate in its 
history— 29 major accidents involving 
death, serious injury or major airplane 
damage pet 100,000 hr. This means a 
total of 2,320 such plane accidents for 
the year. The 29-accident figure com- 
pares with a rate of 61 during demobili- 
zation in 1946, 80 at the peak paiod 
of World War II, and 40 in 1940. 

While this rate is high in comparison 
to civilian flying accident rates. Gen. 
Hoyt S, Vandenberg, USAF Chief of 
Staff, points out that the Air Force is 
operating on an all-weather basis, under 
conditions which only the most ad- 
vanced pilots and planes would have 
flown through four years ago. Approxi- 



Advance with 
research 

Ac Boeing, faciliiics like the newly 
redesigned wind tunnel — the only 
privately owned trans-sonic lunncl in 
the country — help engineers get 
ahead. Here, also to h^p you, are 
acoustical, hydraulic, pneumatic, me- 
chanical, electronics, vibration, and 
physical research laboratories. You 
may work on such long-term projects 
as /\mcrica’s first-announced jet trans- 
port, supersonic flight and nuclear- 
powered aircraft research, on guided 
missiles, or B-^yand B-yzjet bombers. 

Boeing offers careers of almost 
limitless range to men in virtually 
ALL branches of engineering Cme- 
chanical, civil, electrical, aeronautical, 
and related fields), for aircraft oesign, 

DEVEIOFMENT, PaODUCTION, BESEARCH 

sad TooiiNS; to sctvo-mechanisni and 
electronics designers and analysis, 

with advanced degrees. 

travel allowance. You can work in 
either Seattle or Wichita. Both of 
these cities provide fine fishing, 
hunting, golf, boating and other rec- 
reational facilities— as well as oppor- 
tunities for specialized advanced 
training. You’ll be moud to say, "I’m 
a Boeing engineer!^ 


JOHN C. SANDERS, sun Ei«aHi~FitmHl 
8BtiB{ Ainliai CsBiar, Seattlt It. Wish. 
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NOW AVAILABLE! 


wide frequency-range precision inverter 

can also be used as a precision synchronous rectifier 
or "ring demodulator" 

Designed for military and industrial use; Bristol Syncroverter 
Switch is designed for a wide range of applications, including 
precision use in aircraft and guided missiles at high altitudes, 
gun directors, electronic computers, instruments, null detectors, 
and many simitar devices. 


inatcly 47% of USAF accidents ate 
•ittributed to pilot error. 

Comparable statistics from U. S. 
Naval aviation liavc not been disclosed, 
but tlic Senate Atnicd Services Com- 
mittee lias stated that the Air Force 
1952 accident record is considerably 
better than the Navy record. 

► Corporation Aircr^— Incomplete es- 
timates indicate that next to the domes- 
tic airlines, the corporation aircraft is 
about as safe a way to travel as you can 
find. 

Corporation Aircraft Owners Assn, 
reports that the U.S. executive plane 
fleet traveled 2.9 million hours in 1951, 
730,000 liours more than the domestic 
airlines in the same year, and had a 
fatal accident rate of 0-5 per 100 mil- 
lion passenger miles in 1951. First 
estimates ate that the 1952 corporation 
aircraft accident rate will be even lower, 
;ipproximately 0.3. 

► Crop Control— One of the most haz- 
ardous forms of civil flying is low-alti- 
tude crop dusting, spraying, seeding, 
fertilizing, which is steadily growing in 
spite of its hazards. 

Analysis of the 6rst 3,000 non-air- 
c-arrier accidents in 1952, shows that 
tlicv included 321 crop control acci- 
dents (53 fatalities), compared to 306 
accidents (51 fatalities) in the first 5,000 
accident reports of 1951. 

Efforts to lower the accident rate in 
this branch of flying have led to the 
design of the AG-1 experimental spray- 
duster plane by Prof. Fred Weick of 
Texas A&M College, under CAA spon- 
sorship. The AG-1 has a number of 
safety features, some of which eventu- 
ally are expected to find their way into 
agriculture planes, in general use. Sam- 
ple features: knife-edge landing gear to 
cut wires if plane strikes them; 40G 
seat, and shoulder harness with inertia 
reel. 


Contacts; Contacts are provided for double-pole reversing 
switch action, or two synchronized independent single-pole 
double-throw actions. 

Response: The switching time is in the order of 50 micro- 
seconds. 

Effects of Thermal emf eliminated; Extremely small thermal 
emf's at the contacts are self-cancelling by the double-pole re- 
versing contact arrangemerrt. 

Switching Dissymmetry; Less than of 1 percent. 

Hermetically sealed in a military-type case against dust and 
corrosion. 

Write for complete specifications to The Bristol Company, 130 
Bristol Road, Waterbury 20, Conn. 

^BRISTOL 

FINE PRECISION INSTRUMENTS FOR OVER 60 YEARS 


► Aviation Training— Accidents involved 
in teaching a novice to fly continue to 
bulk large in the tot-.il of civil aviation 
crashes- 

In 1952. of the first 3,000 accidents 
reported, 634 were instructional, with 
57 fatalities. Comparison with tlic first 
3,000 accidents in 1951 shows that 
there were fewer fatal accidents, fewer 
injuries, and fewer aircraft destroyed in 
crashes in 1952, presumably indicating 
tliut crash-rcsistant doctrines are having 
their imp.ict on engineers and designers 
and arc saving some lives, some injuries, 
and some airplane damage. 

► Which Way?— Problem of which way 
to seat the passengers— facing fore or 
aft-is one which still has aviation safety- 
designers arguing among themselves. 

Shortly after World Wat II it was 
generally conceded that aft-facing seats 
gave the passengers a better chanee. 
Biit further analysis indicates that the 
important thing in design is to beef up 
the seat and attachments to the pri- 
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life lines 
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pioneer parachutes £ 

performance proved for every purpose! 


The modern parachute ha: 

' "inacceHible" almost obsolete! . . . For, wherevi 
o plane can fly (and that is anywherel) the safe, 
sure Pioneer parachute will safely land mi 
cargoes — delicate or heavy — at any spot e 
face of the earth. On land, or far out at sea, 
porachute delivers . . . whet is needed, when 
i needed, at the spot where it is needed! 



This remarkable feet is a daily occurrence 
but it grew out of tireless research and ex| 
ment. The Pioneer Parachute Company is pro 
that it has been able to participate with the engi 
neers of the Army Air Forces in making this miracle 
dependable fact! 


/ 


PIONEER PARACRUTE CO. INC. 

Manchester, Connecticut, U. S. A. 


X 


supply lines 









we're eliminating 

chances of faiiure 



MELETRON and all aircraft 
engineers, are constantly 
reducing the chances of 
failure. In this quest for the 
perfect airplane, there is 
available today, from this 
single course, a pressure 
actuated switch for every 
requirement.* With these 
reliable instruments we 
are eliminating chances 
of faiiure. 



man aircraft structure, to the point 
where they can stand loads in any 
direction. 

Thc high strength factor of modern 
pressurized transport and military plane 
fuselages is regarded by many .safety 
experts as an important new plus-factor 
in crash-rcsistiincc, and their recom- 
mendations arc to stress the seats and 
attachments to take advantage of the 
higli G-loads which tlic fuselage will 
take. 

► Propeller Problem— Nfo.st publieiztxi 
as’iation safets' controversy of 1952 in- 
\ ol\ cd transport aircraft propellers, ss ith 
their rcsersing and automatic feather- 
ing features, and tlie hazards that result 
when a propeller reverses or automati- 
callv feathers «’licn it isn’t supposed to. 

CA.^’s Office of .\siation Safetv lias 
been stricth in tlic middle of the con- 
tros’crss' with the Air T.inc Pilots .Assn, 
clamoring for immediate testing of de- 
vices to safcaiiard against rcs'crsal, and 
tlic airlines objecting to devices which 
have been ))roposcxl and to dircctisu.s 
which CA.A has suggested. 

Result lias been that altliougli a s'car 
has passed since the Elizabeth. N. J.. 
crash of a National Airlines DC-6 
(blamed on propeller rcs’crsal) CAA has 
been indecisive and no real remedv has 
been agreed upon. 

► Evacuation and Ditching— Problems 
about es'.icuating persons from crashed 
and ditched airplanes are continuing to 
occupy a laige share of aviation .safetv 

Advent of Iiigh-densitv coach-tspe 
aircraft, with as many as 90 pcrsnn.s in 
a plane has pointed up the problem of 
adequate exits in case of land or sea 
emergencies. Safety experts agree that 
despite present progress, much remains 
to be done in this field and in handling 
tlie passengers in liferafts and in door 
chutes. 

► Fire Hazards— Wliilc modern design 
practices arc aimed at isolating fuel, 
among other firc-nreventive practices, 
fire hazards in the air and on the 
ground continue a serious safety prob- 

Natinnal Fire Protection Assn, re- 
ports that there were 41 aircraft acci- 
dents involving fire in the U. S. and 
Canada in 1952. resulting in the loss 
of 554 lives and nrooerh’ Insses set at 
554.5 million. U.SAF had 52 of these 
41 fires, including the C-124 crash fire 
at Larson AFB. in which 86 tost their 
lives. 

Cited was a Braniff Airlines DC-4 
cmergencs' landing in Kansas, where no 
lives were lost due to skillful piloting 
and prompt evacuation of passengers hv 
an efficient crew, hut where the plane 
was destroved. 

Use of jet fuel, less infiamiiialitc than 
as'iation gasoline, will curtail fire haz- 
ards, it is anfieijjated. 

-AMcS 
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AIR TRANSPORT 


Carriers Face Big Year, Big Problems 



• U. S. airlines may show 
10*20% gains over ’52. 

• New equipment to force 
heavier competition. 

By F, Lee Moore 

U. S. airline revenues last year gained 
about SI 50 million to total about 
$1.2 billion on about 2i billion ton- 
miles of traffic. 

Similar revenue gains are forecast 
for 1953, paced by the booming do- 
mestic and international aircoacb busi- 
ness. In addition to the increasing de- 
mand for coach sers’icc. the natural 
growth trend of the industry will be 
augmented this year bv heavy fleet addi- 
tions scheduled for 1953 and 1954 de- 
livery to airlines, and by increasing 
competition. 

► Major Trends— Here are some major 
1953 trend.s in the industry: 

• Air transport business forecasts for 
the year 1953 range from 10 to 20% 
higher than 1952. The generally con- 
servative Air Transport Assn, predicts 
a lO-to-15% increase in revenue pas- 
senger-miles. 

• Present military situation and mobili- 
zation will give the airline business an 
extra boost, especially chatter and non- 
scheduled business. But the general 
prosperity of today's airline industry 
stems mainly from high personal and 
business income. Ait business was al- 
ready good, and getting better, before 
the Korean war began in mid-1950. 

• All-out war would increase airline 
profits- Non-mobilized remainder of the 
commercial air fleet would do more 
business at less cost than today, accord- 
ing to the plan of the present Civil Re- 
serve Air Fleet program of Defense and 
Commerce Departments. About nne- 
third the industry capacity is earmarked 
for 4S-hour mobilization. The stay-at- 
liomc planes would fls’ heavier loads, 
more hours per day— yielding at least 
equal res'cmic and mote profit than a 
complete peacetime fleet. 

• Coach boom almost guarantees the 
minimum forecast of a 10% pa.ssenger 
volume gain this year. Coach propor- 
tion of domestic tnmlc business jumiied 
from 12% in 1951 to 19% in 1952 and 
is expected to account for 50% within 
a few years. Coach load factor averaged 
S0% last year, giving considcrablv more 
|)Ttifit on ct|uipmciit investment than 


• the 65% load factor on first-class. 

• U. S. airline operating costs have lev- 
eled off. Domestic lines’ operating ex- 
penses for the third quarter of 1952 
were 27.7 cents per available ton-mile 
compared to 28.8 cents the second quar- 
ter and 28.2 cents the third quarter of 
1951. International routes revealed the 
same trend: third quarter 41.6 cents, 
second quarter 42.3 cents, and third 
quarter 1951 42.3 cents. 

• High-density seating— the key to low 
coach fares— will continue, witli whole- 
hearted support from CAB, CAA and 
the major airlines. United Air Lines' 
president, W, A. Patterson, recently 
charged that the conventional three- 
abteast seating on one side of coach 
plane aisles might slow emergency evac- 
uation after a cra.sh. But government 
;ind industry disagreed. 

• Airlines will probably continue their 
gains over rail Pullman, Domestic air- 
lines now haul about 3 billion passen- 
ger-niilcs more than Pullman. Tire 1952 
totals: Domestic trunk airlines, 12 bil- 
lion and nonsked airlines another 1 bil- 
lion. compared to Pullman’s 10 billion. 
Airlines gained 15 to 20% last year 
white Pullman s!uin|3cd 5%,, 

• Domestic airco:icli cx|):msimi is |>rc- 


pating to invade the inter-city automo- 
bile travel market. If the airlines make 
only a 4% inroad on that 350-billion- 
passenger-mile market, they will mote 
than double their present 12-bfllion- 
passenger-mile volume. 

Coach profits per aircraft investment 
are higher than first-class profits on 
heavily traveled routes. A 33% increase 
in seating capacity offsets a 25% cut 
in unit fare per passenger. The broader 


U. S. Airlines 
Total Operating Expense 



;.-S: 


ComnioOvnlinu: 



2nd Qoirter, 12S2 

28 S? 

43 00 


28 23 

«.38 

tnUreiUoul Op«iali»M; 






Srd <}=««,, mi.. .. 

82 2! 

eo.it 



CABF^v, 

41 rrwrfi I; 

rknm. 


AVIATION WEEK, March 2, 1952 


191 





fit your plans 


Do your plflois call for standard AN . , , 

or special fittings machined to your drawings? 
Dumont’s preda^t!»>i^ctio9 facilities, which embrace 
government approved ocmtEola, assure you 
Warring accuracy! Diecuse your next requirements 
with a Dtunont representative. 


Dumont Aviation 


I«1 Freeman Ave. • Long Beach 4. Califoniia • Phones; 904-931 • NEvada 63341 • WUX orTWX LB 88-138 
Eng’ewood, N. 3. • Kansas City • Dayton • Dallas 
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U. S. Airlines 
Ojteraling Cost 
Transport Planes 
Direct Cost per Plane Mile 
Domeslir Operations (cents) 
3r<l Quarter, 1932 



niiitkct at the lower fare intcnsi6cs de- 
mand and that expands overall revenue 
and load factor per flight- Result; 
Coach fares arc 35% lower than first- 
class on the choice New York-Mianii, 
transcontinental and Los Angcles-San 
Francisco routes. 

• Passenger fares are stable now, on tire 
surface, but the average fate paid by the 
public is declining sterrdily. It has 
dropped from SJ cents a mile in 19-19 
to 5i cents today. CAB is starting a 
"general fares investigation” to see if 
fares should taper off more with de- 
creasing cost on longer hauls- Nfost air- 
lines want no change. There will not be 
anv significant fare change this year. 

Passengers nosv fumisli the coniinct- 
cial air carrier business 80% of its rev- 
enues, and 77% of its ton-mflc volume. 
Ilicy pav double the cargo yield pet 
ton-hiilc. Express and compensatory 
mail pay rates average about the same as 
passengers, depending on route and 
length of haul- Subsidy inflates total 
mail pay above the passenger yield per 

• Competition continues to increase 
rapidly bch'ccn both scheduled and 
non-schcduled airlines. The market is 
expanding even faster, so increasing 
earnings have attended the rise of com- 
petition. CAB nile of thumb; When a 
route becomes highly profitable, certifi- 
cate one or more competitor* and let 
supply and demand help regulate fares 
and service. Several upcoming route 
cases will probably bring competition to 
most of the remaining exclusive fran- 
chises on major domestic trunk routes. 

• New transport h'pc.s continue the 
downtrend of airline costs and fares rela- 
tive to other price indexes. Engine im- 
provements are the key. Late this year 
will come the bigger, faster Lockliccd 
1049C Super Coiistellatioii and Doug- 
las DC-7, expected to give superior 
economy and speed because of their 


AN Fittmgs ^ 

Special Fittings : j 
Flexible Metal Hose i 
Assemblies ! 0 

^ Silicone Rubber Hose 

Assemblies b 

« 

We will be pleased to quote 
■: on all AN fittings and special 

aircraft components. Write or 
phone for further informotion. 
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The Navy’s new P5Y waier-bascd aircraft is used for long range 
search-rescue and anti-submarine patrol missions. The world’s 
first turboprop water-based aircraft is equipped with the world's 
first Lord turbo power plant mounting ... a typical example 
of the manner in which Lord experience and research serves 
manufacturers of aircraft. Lord Engineering capabilities team 
up with precision manufacture to protect aircraft, to lengthen 
engine life, to increase crew comfort and alertness by isolating 
destructive vibration and shock. Regardless of the industry in 
which you are battling with vibration and shock, it will pay 
you to call in Lord Engineers. 

fieiD eNGINtCHIHC Offices — 


iM 


LORD MANUFACTURING COMPANY * ERIE, PA. 

//eae^(jruat‘{ers ’for 

Vibration Control 



weight and fuel consumption. 1 
petition is speeding the day when tney 
m 11 enter the field. 

Pan American has expcrimentallv or- 
dered three British Comets for 1957 
operation. 

Boeing is building a prototype slated 
to % in late 1954. 

The first airline to introduce a jet 
on a high-densitv route can be reason- 
ably sure of a high load factor, even at 
premium rates for high-density seating, 
because of the jet’s superior comfort, 
speed and prestige. 

• Airline subsidies will increase a half 

million dollars to S71 million for fiscal 
1954-241 million for k 
$461 n -- - 

ritorial routes, CAB f 
lines ate virtually < ' 

International comm 
increasing. Local-service-line subsidies 
are declining, but there seems to be no 
chance of approaching an end to their 
subsidy this decade. 

• Air express volume is unofficialh- fore- 
cast to gain 10% this year. Volume 
stood still last scar, but revenues gained 
5% because of a rate increase. Railway 
Express Agency lias asked and will prob- 
ably get from ICC a rate increase r.ing- 
ing from 5 to 40% for rail express 
shipments. Tliis will boost air express 
volume. But both railroads and airlines 
arc threatening to abandon Railwas' Ex- 
press Agency business when contrk''ts 

- - It next year. Handling small 
s not worth the revenue REA 
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TR^e B*47s Require 


Q UALITY CRAFTSMEN WANTED 


.... the 
foundation for QUALITY 

Behind the expert hands that guide the 
tools and processes at Grand Central, lies 
management experience... experience that 
has built quality into each and every task. . . 
experience that assures leadership, the finest achieve- 
ment, and the best by test performance, in the field 
of aircraft modification, overhaul and engineering. 


Qualified Aircraft Men of integrity, with sound skills in 
aircraft construction are invited to write for informa- 
tion regarding positions in our long range B-47 program 
at Tucson, Arizona. If you ace a good operator, with ex- 
perience and like the "Pulling Together" spirit, write us 
today. We need Electronic Technicians, Aircraft Elec- 
tricians and Aircraft Radio Mechanics. Full employee 
benefits, high wage scales and excellent opportunities. 

MAIL COUPON TODAY 

\ Pertannel Manager, \ 

• Grond Central Aircraft Ce„ 3 \ 

! P.O. Bax S072, Tucson, 




a century. Grand Central 
erior workmanship and a 
PRECISION, PRECAU- 
EGRITY. Grand Central 
on, on merit alone, into 


***★*★ 

There is a better job for you 
with a real future, in the healthful 
SUN COUNTRY climate of ARIZONA 




GLENDALE, CALIFORNIA • * * TUCSON, ARIZONA 

Grand Central Airport Municipal Airport 




Over 

A Quarter Century 
of Design 
Experience backs 

IIM^l products 


You benefit from 26 years of 
engineering design and manufacturing 
experience when you call on Breeze 
for precision production. Breeze offers 
an extensive line of quality products 
for aviation, communications, 
automotive and general industry. 

In addition, Breeze offers complete 
engineering services for the design 
and development of specialized 
electrical and mechanical devices. 


Breeze products meet the latest government sBeeiffcatiens. 
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(Continued from page 194) 
small packages going mostly to the U. S. 

• Air mail volume is forecast unofficially 
at a 5-to-10% gain. It gained 9% last 
year, an unusual spurt. 

• Mail pay rates, which CAB cut sub- 
stantially in 1951 and early 1952 when 
subsidy requiremcnt.s declined, are now 
steady. The rates decline, over the long 
term, with increasing airline self-suffi- 
ciency, But the steady uptrend in mail 


volume, and in airline route-miles flown, 
causes continuing increase in total mail 
pay to the passenger airline industry. 

Total mail pay for fiscal 1954 is fore- 
cast by CAB at $135 million, compared 
with $128 million predicted for the 
current fiscal year. Or the $135 million, 
$64 million is compensatory for mail 
service and $71 million is straight .sub- 
sidy, C.AB estimates. 

Post Office and the independent car- 
riers' new airfreight association— Trans- 


port Air Group-will lobby hard for 
Congress to amend the Civil Aeronau- 
tics Act and pressure CAB to let freight 
lines cany bulk mail at cargo rates- 
about onc-half to one-fourth current 
mail rates. This would upset the entire 
present CAB system of fixing subsidy 
mail rates. So it would have to follow 
a congressional act separating subsidy 
from mail pay, a possibility in this ses- 
sion of Congress. 

• Airfreight volume forecasts picture 
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SEEING IS BELIEVING 

Supplying the right answers to pilots and navigators 
by means of accurate, reliable instruments has been 
our work for more than twenty-four years. 

AtaCtAFT INSTRUMENTS AND CONTBOLS 
W OFTICAl PARTS AND DEVICES 
SC MINIATURE AC MOTORS 
SC RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 


Current production is largely destined for our defense 
forces; but our research facilities, our skills and tal- 
ents, are available to scientisls seeking solutions to 
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gains of from 21 to 20% this year. 

In 1952, passenger lines gained about 
10% on freight volume, while the all- 
freight lines stood still. Ait Transport 
Assn, forecasts less than a 5% annua! 
gain, while CAA predicts about a 15% 
annual increase. 

All-freight lines forecast a fasta rise, 
eventually. Lower costs are the key. 
Rates are as low as they can go right 

• Renewal of the ccrtiScatcs of domes- 
tic airfreight lines— Slick Airways and 
hiving Tiger Line— next year is certain, 
possibly with some extension of route 
and operating authority. Tlicy seek au- 
thority to catty express and mail. 

U. S. Airlines, tne north-south certi- 
fied cargo line, remains a question mark 
until its (second) new management has 
time to try its hand- 

Riddlc Aviation, certificated to haul 
freiglit to Puerto Rico, and a nonsked 
freight operator domestically, wants the 
U.S. Airlines route. 

Certification of one or more presently 
nonscheduled ttans-Atlantic and trans- 
pacific airfreight cartiers is a strong pos- 
sibility within a year. This would not 
hurt presently certificated passenger- 
cargo lines much, if any, in the short 
run, but it would give newcomers a 
stake in a part of the future business 
potential. Air cargo is now less profit- 
able than passenger service, but may 
some day equal it, 

• Several possible airline mergers are in 
process. Delta and Chicago & Southern 
stockholders vote on that merger a 
month from now. 

National and Eastern continue a 
bitter squabble for merger with Colo- 
nial. Colonial directors picked Eastern, 
but National charges Eastern had effec- 
tive control of the company at the time. 
CAB prefers a National merger. Tlie 
case will drag on through the year. 

BianifI and Mid-Continent ate now 
completely merged. 

• Revenue reported by non-schcdulcd, 
iion-ccrtificatcd air carrier companies 
gained 25% in 1952 to $85 million. 
Expenses went up 31% to $82 million, 
leaving apparent operating profit of $3 
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BRAKING SYSTEM 



as you read this 
inventory issue -refnember- 

EVERY BOMBER, 
EVERY FIGHTER, 
EVERY 

IS HYDRO-AIRE EQUIPPED 


Subsirfforif of Crane Co. 




UNUSUAL 

SPECIALIZED 

TESTS 


equipmVn**iMtrwhic'li 


1. Fungus efiects 



1»0*.I2 FtlET ST. testing 
SAITIMORE SI, MB. COMPANY 


Continental United States 

Common System (SC-31) Program 

p™»iMT01Ui 


’■hrfu^ir 

a..™, ^ ZL 




'■j i: 1 I 


million. But owners’ profits arc actuallv 
liighcr, because current CAB restric- 
tions on individual nonskeds' business 
volume cause some larger operators to 
set up separate sales, service and/or 
plane-leasing companies to serve more 
than one carrier. Charges show as an 
expense to carriers, but yield profits to 

• Cab investigation of how to regulate 
nonsked competition with certificated 
lines is slated for Board decision bv 
year’s end. It will be CAB's toughest 
decision. It could either kill the growth 
of the business by enforcing absolute 
limits on common-carriage volume, as 
tried by CAB with mediocre results be- 
fore, or it might restrict nonskeds to 
desclopment of specific areas of types 
of paywad, a legally and economicallv 
simpler practice. 

Nonskeds got their start in two fields 
largely neglected by subsidized, certifi- 
cate carriers before 1950-airfreight and 
aircoaeh. Basic CAB problem now is to 
find a middle regulatory ground be- 
tween rugged free enterprise and the 
iiionopoly-tspe regulation of fixed utili- 
ties. Tlie flexible, profitable air trans- 
port industry fits neither extreme, as all 
airline operators will testify. 

• General price and wage decontrol mas' 
lead to higher over-all costs. Air Line 


Pilots Assn, has reopened wage nego- 
tiations ssith almost all the major air- 
lines, including Braniff, Capital, East- 
ern, Northeast. Panagra, TWA and 
^Ve5te^n, and plans similar action with 
American and United soon. 

However, extent of airline wage and 
materials costs will probably correspond 
witli the general econoniic trends that 
develop this '■ear- 
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This year’s biggest air transport de- 
'clopment will be continued rapid ex- 
pansion of aircoaeh service. Throughout 
last year, coacli boomed faster than the 
airlines converted planes to take care 
of the demand. TWA recently forecast 
that the industr;' would probably not 
catch up with coach demand before late 
1954. It’s a seller’s market until then. 

Tlie airlines are already moving more 
passengers by coach than first-class on 
the transcontinental routes. This year, 
coacli will probably os’crtake first-class 
on the New York-Miami and trans- 
Atlantic routes. 

On the shorter-haul and tliinncr 
routes, tlie airlines arc approaching 
coach slower, as volume may not in- 
crease tlicrc ill proportion to tlic fare 
decrease. Also, short-haul and low- 
density routes arc less profitable, gen- 
erally, so airlines are putting coach on 
their best-paying routes first. 

Even so, when you combine coach 
volume and tlie mid-'veek family-fare 
service yielding about the same fare per 
passenger-mile, domestic trunks already 
do 50% of their business on low-fare 
services. 

► Coach Domination— Within a very 
few years coach will dominate the air- 
line industry. This means a bigger, 
broader market. Ilouevcr, it may be 
more sensitive to economic changes, 
and it is definitely more seasonal than 


first-class. Coach load factor of the 
trunklines was 81% the third quarter 
last year, but it dropped to 72% in 
October and 68% in November. 

Coach load factor is still averaging 
out higher than first-class the year 
aiound. The average domestic coach 
1952 load factor of 80% compared with 
65% for first-class service. 

When the airlines convert enough 
planes to meet the demand, perhaps 
about 1954, the coach economic and 
seasonal outlook will become more 
problematical. Right now, it is a profi- 
table service for the big, long-haul car- 
riers, both domestic and international. 
► International Coach Boom— U. S. suc- 
cess with domestic coach— by non-sehed- 
ulcd airlines from 1946 to date and bv 
sclieduled lines since they tried it in 
1949— led to increasing pressure during 
the year for its adoption on intema- 

American carriers and the Civil Aero- 
nautics Board carried the ball, but ran 
into some foreign opposition which held 
it up because of tlie International Air 
Transport Assn, set-up, under which 
unanimous consent of members is 
needed to change farcs. 

Eutopean carriers generally agreed it 
would be great for trans-Atlantic busi- 
ness eventually, and their governments 
knew it would bring millions more of 
tourist dollars. But they were still short 


of planes last year, and some favored 
delaying another year to gain on the 
more heavily equipped U. S. carriers. 
► Start of Ocean Coach— Pan American 
with over 40 new Douglas DC-6Bs on 
order pressed hardest for an early start, 
with a rock-bottom fate. Pan American 
finally tlircatcned to break the lATA 
cartel if all tlie foreign lines did not 
give in, allowing the fare reduction. 
Result was a compromise; coach started 
May 1 last year at roundtrip rates ot 
seven cents a mile, compared with the 
lO-cent first-class rate. 

'I'he heaviest advance bookings in 
history presaged an immediate success 
tor the first summer season of coach 
travel abroad. Volume on TWA inter- 
national and Pan American Atlantic Di- 
vision bore this out as second- and 
third-quarter revenue passenger-miles 
gained more than 25% over a year ago. 

Only two major worries remained: 
diversion from first-class service and 
what to do with the extra planes during 
the seasonal winter slump. 

Tlie first worry vanished as luxury 
flights continued throughout the sum- 
mer to do as well as or better than the 
year before. 

Volume of first-class service was cur- 
t.iiled, but the flights sclieduled did no 
V. orsc than before coach. TYVA and 
Pan .American’.' combined coach load 
was 75% of capacity and first-class was 
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MUSKEGON, MICHIGAN 


69% for the summer half. This com- 
pared with a 68% load factor the year 
before, when no coaches operated (ex- 
cept to Bermuda). 

► Return on Investnient-Tlic p.iyoR oir 
an equipment investment basis is the 
load factor: Combined coach and first- 
class load was 71%. compared with 
68% the year before. 'I'hc pa\ofI to 
the airline shareholders: Rc\-cnuc pas- 
senger-miles were up more than 25% 
systemwide and 50% on coach routes. 

Tlic first "experimental" season 
ended without increase in unit cost. 
(The coach fliglit yields the same or 
mote revenue at the sanie cost, assuming 
equivalent load factors, despite the one- 
fourth to one-third reduction in fare 
per passenger. Tor example, the 82- 
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Coach and First Class Operations 

Doiiioatir Triiikkliiies 



Scheduled Domestic Air Coach Operations 1952 



■ AnnUmla, Prvliminary uncudltsd RgitrM. 

'Began alrcoad aanicaa 8-29-S^ 

tDontflaUa, Tau, IrciuCing inramaUonaJ tarvleM! rr&ooorioa paaanngar-milaa. 
'Domeeiie. Inlamalional coach aarvicas Load raetnr: rSTi- 
lOeiKS: jlirlOulti;tirUlaAVMT/oy WilX. 


passenger Pan American DC-6B coach 
at 7 cents a passenger-mile yields up to 
S5-74 a mile, whereas the same plane 
with luxury seating of about 50 pas- 
sengers at 10 cents a passenger-mile 
yields a maximum of $5.00 per mile.) 

So coach caused summer volume to 
spurt beyond expectations, with no in- 
crease in unit cost and no apparent di- 
version of profitability from first-class. 


► Winter Slum[H-'rhis winter season is 
a severe test of trans-Atlantic coach 
profitability.. The heavy equipment in- 
vesbnent to take care of booming sum- 
mer-vacation travel at coach fares causes 
ovcr-capacity in the winter sea.son. 

The fourth quarter of 1952 was the 
first such test. Over-all volume gained 
20%, but load factor dropped slightly 
to 59% from 63% the same period a 


year ago. However, both TWA and 
Pan American expect their promotion 
build-up over the next few years to im- 
prove the off-season European travel 
market just as the efforts of airlines and 
tourist businesses in Miami built the off- 
season trade there. 

► TWA Forecast— TWA predicts that 
coach service will take over more and 
more of the company's international 
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ECONOMY. 


Adapter to tsi lor stand- 
! specific systems. 


...in advanced 
automatic control systems, 
computers and instrumentations with 
SMI's standard line of pre designed electronic 
plug-in packaged functions! 

SERVOMECHANISMS, Inc., packaged function i 


'building block 

technique divides the systems' circuitry into basic circuits... 
power supply, adapter, modulator, amplifier, positioning 
mechanism ... and assembles them into standardized plug- 
in, compact units. Standardization of units allows for mul- 
tiple applications and combinations to effect desired 
systems or instrumentations. Units plug into pre-wired 
chassis and lock into position with quick-acting i 
fasteners. Maintenance becomes a plug-in or -out k 
. operation... This design philosophy provides for; J 
k • Performance Reliability 
I • Installation Flexibility 

ft • Ease of Maintenance 

B • Interchangeability 


j^The.Completa S- 
* unit jervo system 
Wlth.bhisils sml 
'Shock mount. 


POST AND STEWART AVES.,WESTBURY, N.Y. 
NEW C*5SEl, N.X El SEGUNDO, 


operations until it reaches about 75 to 
805%, compared with the present 40%. 

l''or 193’ TWA plans to schedule 
S72 trans-Atlantic coach flights and 
6-11 first-class. The coaches do not flv 
at coach rates so extensively within 
Kurope and the Near East, so total plane 
miles are forecast at about 8 million 
coach and 7 million first-<;lass. Load 
factors on the SS^seat TWA Constella- 
lion coaches arc forecast at about 68%. 
l'’irst<lass load factors arc forecast at 
60% and up. 

► Pan American View— Pan American, 
like TWA, is disappointed in the first 
winter test of trans-.4tlantic coach. But 
the company expects the coming sum- 
mer season to be cs'tn better than last 
summer. Present trans-Atlantic coach 
schedules call for 13 DC-6B roundtrip 
flights a week, about the same as at the 
end of last summer, which started with 
seven and ended with 14 a week. Load 
factor is forecast a little higher, and 
total coach volume, as well as first-class, 
is expected to increase. 

►Outlook— The recent International 
Air Transport Assn, meeting at Cannes, 
France, took one look at the success of 
trans-Atlantic coach and decided to ex- 
tend coach fares throughout most of 
Europe and the Near East. 

Coach travel demand appears certain 
to dominate the air transport business 
both domestically and internationally. 

Profit margin may narrow with in- 
creasing capacity and competition, but 
the sales increase should more than off- 
set that. 
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Scheduled Airfreight 

Kpvpnue Ton-Miles (in millions) 



Air Cargo Business: All Want In 


Airfreight business volume gtiincd 
about 14% this year, but profit margins 
remained thin, as carriers held dona 
their fares to boost long-range volume 
and meet surface and inter-airline com- 
petition. 

Militar) contract operations enabicrl 
the three operating domestic certificated 
all-frciglit companies, Flying Tiger Line, 
Riddle Aviation and Slick Airways, to 
top the frciglit volume of the 14 domes- 
tic trunklines. ’These three freight lines 
carried 122 million ton-miles in 1952 a 
gain of about 14% from a year ago. 
Trunklmes’ estimated 116 million ton- 
miles gained 15%. 

Some economists and airlines con- 
tinued to predict vast expansion of the 
airfreight industry by 1960. Cue to 
sucli growth lies in decreasing ton-mile 
costs, relative to surface transport. 

► Freight Volume— Here is the break- 
down of domestic all-freight lines' 1952 
air freight volume. 

• Tigers carried 41 million ton-miles of 
scheduled traEc, a half-million of com- 
mercial charter, and 24 million military 
contract, making a total of 44 niillinn. 

• Slick did 444 million ton-miles sclied- 
uled, 4 million commercial charter, and 
19 million military contract, making a 
total of 674 million. 

• Riddle flew 104 million scheduled, 
pins a small amount of charter (61 tliou- 
sand of commercial charter, and 185 
thousand military contract). 

Ihc certificate all-freight lines are 
hitter rivals of the combination pas- 
scngcr-cargo lines, both in business and 
politics. An Air Transport Assn. 1952 
year-end announcement showed the all- 
frciglit line volume declining in 1952, 
instead of gaining 14% as CAB figures 
.show they did. TTiis vi'as result of omis- 
sion of fire sizeable military-contract 
operations of these carriers. Military 
contract transport is classified by CAfi 
as common carriage. Tire ATA omis- 
sion caused an angr\' announcement bv 
lire newly form^ airfreight associa- 
tion— Transport Air Gronp-hranding 


the ATA announcement as an effort to 
disparage the prepress and financial 
soundness of the all-freight carriers. 

► Outlook— Domestic air cargo volume 
gain of 50% to about 400 inillioo ton- 
miles by 1955 is forecast in a new study 
by the Civil Aeronautics Administr.i- 
tion. Forecasts for gains to 1960; 

• CAA guesses a 175% increase to 700 
million ton-miles. 

• Air Transport Assn, predicts a mod- 
est 45% gain to 370 million. 

• Sales-conscious cargo aircraft manu- 
facturers Douglas and Lockheed envi- 
sion a four-to-five-fold gain to nearly 
14 billion ton-miles- 

Certification of nonsubsidized trans- 
Atlantic and trans-Pacific freight lines 
is now a strung possibility within a 
year. Applications are pending in the 
reopened Trans-Atlantic Cargo Case 
and the Trans-Pacific Route Case. 

Observers predict likelihood of C,AB 
certification mainly because: CAB in 
1948 certificated several domestic and 
territorial freight carriers and last year 
certificated two for Latin America serv- 
ice (one conditional on proving com- 
pany fitness). CAB tca.soncd that since 
passengers still pay more at present than 
freight, passenger lines would not push 
freight development as aggressivch as a 
specialist carrier whose certificate re- 
stricts the company to freight only. 

Meanwhile, two non-ccrtificated large 
non-scheduled airfreight operators 
pressed applications for similar certifi- 
cation to feurope, but CAB denied these 
applications last year. Despite Defense 
Department letters urging certification 
of freight service overseas to speed dc- 
sclopmcnt of freight |)lanes and scn icc. 
CAB reopened the trans-Atlantic freiglit 
case, and threw it open to additional 
applications. There arc six in the case: 
Transocean. Seaboard. Europcan-Amer- 
ican, Flying Tiger Line. Trans-Carib- 
bean and Overseas N.itional. In the 
new Trans-Pacific Route Case, Trans- 
ocean and a number of other non.skcds 
arc applicants. 
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U. S. Scheduled 
Air Transport Industry — 1952 
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Military 
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War mobilization plans cal! for the 
airlines to double the capacity of the 
MiUtars' Air Transport Sers’icc while 
still hauling higivpriority civilian 
traffic equal to their total peacetime 
volume. Their ability to fill this role 
stems from increased load factors and 
fuller daily utilization of their fleets. 

The so-callcd Civil Reserve Air Fleet 
Program agreed to bv the Commerce 
and Defense Departments earmarks 294 
four-engine airliners for 48-hour trans- 
fer to overseas operation under contract 
to MATS. The airlines can contribute 
more if needed. 

U. S. commercial air carriers last year 
flew seven times the MATS payload- 
2,160 million ton-miles, compared to 
286 million ton-miles of MATS. 

► MATS Flect-MATS handles air 
transport for all the armed services. 
Its utilization of its huge diversified 
fleet is lower than the airlines’, because 
of MATS specialized, standby nature. 
MATS personnel totals 100.000. The 
present fleet consists of about 700 
planes. 

The most important standard trans- 

B )ft t\pcs are the giant Douglas C-124. 

ouglas DC-6 (C-118) and DC-6A, 
I^khccd Constellation (C-121) and 
Super Constellation, Boeing Strato- 
freightcr (C^7), Douglas DC-4 (C-54), 
Douglas DC-3 (C-47) and Grumman 
SA-16 Albatross. 

Numerous other types are operated 
bv MATS for Air 'Weather Service, 
srarch and rescue, and other specialized 
missions. 

Planes on order reportedly include 
about 1 50 DC-6AS, a substantial num- 
ber of Super Constellations and C-124s 
.ind a few Convair C-151s. Also on 
MATS order for the Air Rescue Service 
and Air Resupply and Communication 
Service are SA-16 Triphibians. and 
Sikorskv H-19 and Piasccki 11-21 heli- 


copters. In addition, the Air Force 
Strategic Air Command has a large 
number of Boeing Stratofreightcr KC- 
97s on order in tire air-refueling con- 
figuration. but readily convertible to 
^^ATS tr.insport operation. 

► Airline Fleet— The present airline fleet 
of standard transport types totals about 
1.500 planes. 

CAA’s most recent tally, issued Jan. 
30 but compiled Nov. 1, 1932. shows; 
196 Dougla.s DC-6 and DC-6B types. 
237 Douglas DC-4s, 460 Douglas 
DC-3s, 24 Lockheed Super Constella- 
tions. 116 Constellations, 11 Lodestars, 
96 hfartin 4-0-4s and 26 2-0-2s, 44 
Boeing Stratocruisers. 8 Convair 340s 
and 113 240s. and 149 Curtiss C-46s. 

The U. S. airlines have nearly 300 new 
transports on firm order for this year 
and next. Totals on firm orders as of 
Feb. 1 5 (including a handful of oil 
company orders for executive versions) 
are; 16 Douglas DC-6A air freighters 
and 4 Lockheed Super Constellation 
air freighters; 45 Douglas DC-6Bs; 
58 Douglas DC-7s; 16 Lockheed 1049C 
Super Constellations; and 100 Convair 
340.S. This will increase the U. S. 
airlines’ capacity by about one-third. 
In addition, foreign airlines have on 
order 6 DC-6As, 36 DC-6Bs. 49 Super 
Constellation 1049Cs and Es, and 50 
Convair 340s. 

► Mobilization Plan— The Commerce 
Department undersecretary’s office ad- 
ministers the commercial air mobiliza- 
tion program through a small agency 
c.illed the Defense Air Transportation 
Administration. Its new chief is Tlico- 
dore Harden, Jr., a Florida fixed-base 
operator, lawyer and investor. 

Heart of the program is the modifica- 
tion of 294 four-engine airliners for 
immediate readiness to fly an overseas 
lift for MATS- This has lagged for 
three vears— since outbreak of the 



arranged. 


Z ENetNEEHING "KNOWHOVir"- PSP en- 
gineers have designed over 140 sole- 
noids to actuate aircraft valves and 
other aircraft and electrical compon- 
ents. PSP solenoids arc guaranteed 


3 COSI— You buy PSP solenoids at com- 
petitive prices, but PSP quality and 
design are nationally known. 
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Korea war started the Civil Air Mobili- 
zation Program. 

About lialf tlic airlines have now 
contracted with Air Materiel Command 
to start at least part of the required 
modification. An AMC-MATS team 
is just now finishing a tour of the 
airline bases trying to speed up the 
contract-signing and actual modifica- 
tion performance. 

Next in importance is the detailed 
arrangement of operation, logistic sup- 
port and maintenance for the reserve 
fleet wherever it may operate. Tire new 
Atlantic and Pacific Committees of 
the DATA Logistics Working Group 
is getting underway on these plans now. 
► CRAP Planes— Here are the Civil 
Reserve Air Fleet plmics allocated for 
modification for the mobilization pro- 
gram, listed by name of owner: 

• Alaska Airlines, 2 DC-4. 

• American, 14 DC-4, 7 DC-6, 3 DC- 
6A. 18 DC-6B. 

• Aramco, 1 DC-4, 2 DC-6B. 

• BraniE, 4 DC-4, 5 DC-6. 

• California Aircraft Co., 1 DC-4. 

• California Eastern, 2 DC-4- 

• California Hawaiian. 1 Constellation. 

• Capital Airlines, 2 DC-4, 10 Constel- 


• Carinas 'I'rading Co., 1 DC-4. 

• Chicago and Southern, 3 Constella- 

• Delta. 5 DC-4. 

• Eastern. 11 DC-4, IS Constellation. 

• Mying Tiger, 2 DC-4, 5 DC-6A. 

• National, 6 DC-4, 4 DC-6B. 

• Northwest, 6 DC-4, 3 Stratocruiscr. 

• Ocean Air Tradeways, 4 DC-4. 

• Pacific Northern, 1 DC-4. 

• Panagra, 4 DC-4. 1 DC-6B. 

• Pan American, 19 DC-4. 15 Strato- 

• Seaboard and Western, 3 DC-4. 

• Slick, 5 DC-6A. 

• Trans Caribbean, 3 DC-4. 

• Transocean, 3 DC-4, 1 DC-6A. 

• TWA, 11 DC-4, 37 Constellation. 

• 20th Centurv, 1 DC-4. 

• United. 5 DC-4, 11 DC-6. 19 DC-6B, 
6 Stratocruiscr. 

• U. S. Overseas, 1 DC-4. 

• Western, 3 DC-6B. 

• Western Sky Industries, 1 DC-4. 

• Total planes: 115 DC-4, 23 DC-6, 
14 DC-6A. 49 DC-6B, 69 Constella- 
tion, and 24 Slratocniiser, making 294 
planes altogether, 

► Contract or Transfer— .^n unsettled 
question at the Defense Department 
is whether in full-scale war tlic Air 


force would take over the airline planes 
and crews and operate and service 
them, or whctlicr it would stick to the 
present plan of contracting the opera- 
tion to the airlines. 

The Air Force feels that the aircrews 
must be in uniform, subject to military 
discipline in combat areas. Some plan- 
ers say this could be done without 
losing the superior economy and 
efficiency of airline contract operation. 

► Effect on Airlines— In a full mobiliza- 
tion. according to present plan, the air- 
lines would still fly more commercial 
traffic tlian they do today, despite 
turning over one-third of their fleet. 

lliat is because load factors and 
equipment utilization would increase 
more than the fleet size decreased. So 
business would boom. Revenues would 
gain, and pre-tax profits would gain 
faster than revenues. 

► Military Transport Expansion— Al- 
though MATS commander. Lt. Gen. 
Joseph Smith, says MATS' primary 
mission is moving high-priority per- 
sonnel and scarce material, top military 
supply officials recently revised dis- 
cussion of a completely air-transported 
military supply system. 

''Operation Redhead” w’as one of 



2U 


AVIATION WEEK, 


2, 1953 


STRHTaPOUlER 

NYDRAUIIC PUMPS for the 
AVIAIION INDUSIRY 


X 


Maneu^ 




ilSty . . . pealing ofl for a dive attack, 
across the sky "upstairs” in evasive ac* 
turning gracefully into a traffic pattern 
all remind engineers and fliers of 
'finger-tip control" which STRATOPOWER 
Hydraulic Pumps contribute. Unseen and unsung, 
there's alert responsiveness and vital "muscle” in 
STRATOPOWER Pumps for maneuvering today’s 
aircraft and tomorrow's guided missile. 

STRATOPOWER Pumps are an outstanding ex- 
pression of advanced engineering and precision 
craftsmanship which compacts power into minimum 
dimensions and least weight practicable. There are 
constant and variable delivery types with modifica- 
tions to provide "finger-tip control” either oil piloted 
or electrical. There are direct engine driven and elec- 
tric motorized units in capacities from one-quarter 
to ten gallons per minute at a nominal speed of 1500 
rpm with continuous working pressures to 3000 psi. 
(maximum intermittent operation ac 4500 rpm and 
normal continuous operation at 3750 rpm). 

From operating the elevators, bomb hays, etc. on 
intercontinental bombers to the dropping and re- 
tracting of landing geat on small private planes, 
STRATOPOWER Pumps offer that complete de- 
pendability which makes them an obvious choice. 





The New York Air Brake Company, together with its associated | 
and subsidiary companies, combine exceptional engineering and I 
ptoduaion facilities which are available for consultation, test- I 
ing or development. Write for the answer to your problem. ) 


THE NEW YORK AIR BRAKE COMPANY 


230 PARK AVENUE • NEW YORK 17 -• N-'Y. 
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hermetically 

sealed 


magnetic 


glass switches 


HERE’S HOW YOU CAN SOLVE LIQUID 

AND ELECTRO MECHANICAL CONTROL PROBLEMS 
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tlie recent tests of the theory that air 
movement of supply inventory may 
actuallv save money through eliminat- 
ing billions' worth of inventory “pipe- 
line” in military supply channels and 
advance depots, as well as improving 
efficiency and mobili^’ of the fighting 
forces themselves. 

However, appropriation cuts in the 
total Air Force budget generally lead 
to skimping on transport procurement 
to save the higher-priority tactical air- 
craft programs. Nevertlieless, there are 
indications that military supply is rely- 
— ■■ n both MATS and 




Increasing efficiency and economy of 
airfreight movement generally mav 
eventually lead to great expansion of 
•lir-tran.sported military supply. 


Nationalization Hits 
India's Airlines 



will be to lay off 4,000 out of tlie total in this darkening picture shir 

16,000 airline employes in the country, the office of one airline upc 

including flying personnel. Its next, India. Soft-spoken tycoon ). R. 

after compensating the airlines at 20% is still the real aviation powc 

less than the written-down cost of 

'’tL“airifn« ‘lleed^ f« 

Beet replacement by 1955 but cannot 

afford to buy. me new gui-ciiiiuciii cuipuiai. 

This inability to buy new planes is control India's foreign air servie 

g private operators the final shove be under Tata’s chairmanship. 

’"len the air- fact that there are to be two cc 


y comparable v 


{ Indian airlines. When tl 
1 New E 


line heads gathered 

ask a loan tor this purpose they were two will be autono 
told, in effect: "This means national- due to Tata’s person 

•wiir Ch^nnan-Tiro^^^^^ bright light ► pr^^tion-oC 


were two will be au 
onal- due to Tata’s personal intervention with 
i-aharlal Nehru. 
Indian a' i; 
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AAF Engineering Skill 
Produces New and Better 

Avialien Industry Equipment 


Products designed by the Herman ^'clson engineering staff at American Air 
Killer are making a major contribution to the country’s rapidly expanding air- 
craft industry in both the civilian and military spheres, Long experience and 
exhaustive research has paid off in practical equipment for a wide variety of 
uses in these fields. 

You are invited to call on the engineering "know how” of AAF to help you 
solve specialized problems in this field. An inquiry may save you time and 
cost . . . and there's no obligation of course. 


vclopnients during 1952 include the 
production of the first Indian-designed 
planc-the HT-2 traincr-at the govem- 
ment-owned Hindustan Aircraft f'actoiy 
at Ihingalore. Civil and military air 
training centers throughout the country 
will use this plane for flying instruction. 

But the factory remains little more 
than an assembly plant for parts im- 
ported from overseas, and an overhaul 
center for India’s 100 aging DC-3s. 

No expansion of the Indian air 
force is slated at this time, so far as is 
known. It stays at its strength of late 
1951: -18 figfiters (12 de Havilland 
Vampires and 36 Hawker Tempests), 
about 40 Douglas C-47 transport planes 
end about the same number of Con- 
vair B-24s for bomber training. Per- 
sonnel: about 4,000, including 300 
pilots. —Gordon Graham 



BT-SERIES PORTABLE HEATER . . . designed to 
mrel 4 basic needs oj the aircraft industry. 
Illustrated here is the model BT4O0 ... the 
newest addition to the famous Herman 
Nelson line of Portable Healers. It is a 
compact unit ... has a larger capacity . . . 
over 400.000 BTU output. 

The new heater is universally used for 
Space Heating — Personnel Heating in 
camjis — Aircraft Equipment I're-healing 
and for Standby Utility Healing. 


ENGINEERED METAL SHIPPING CONTAINERS ...in 
standard or special designs to fit your needs. 

The model illustrated here was developed 
by AAF engineers to guarantee safe shij)- 
menl of the complicated Jet Engines. Modi- 
fications of this container or a container 
engineered and designed to handle the safe 
.ihipmeiil of any product is available 
through your nearest AAF representative. 

Just tell us your problem . , . and we will 
design and supply the container. 

RECIPROCATING ENGINE AIR FILTERS ...mo 
icide variety of designs for alt types of 
equipment. 

The leadership of AAF in the field of air 
filler design is proving a boon to aircraft 
manufacturers. There is no problem in this 
field upon which our engineering staff 
hasn't studied and handled development 
work. In most phases we have already de- 
signed the best air filters used by the air- 
craft industry today. An inquiry will bring 
you factual information. 





Spain’s Airlines: 

1953 Looks Bright 

Madrid— The future for Spanish 
commercial aviation looks bright. 

Spain’s two airlines, Iberia and 
Aviacion y Comercio, pressed by an 
increasing demand for air transporta- 
tion, are not waiting for aid from abroad 
to improve their fleet and enlarge opera- 

Iberia, the larger of the two, is cur- 
rently serving II domestic lines with 
daily flights and 12 international lines 
linking Spain with tlic rest of Europe 
and the American and African con- 
tinents. 

Iberia’s fleet consists of six Douglas 
DC-4s for trans-Atlantic flights, four- 
teen Douglas DG3s, two Junkets 52s 
and three de Havilland Dragons. An 
order for three Lockheed Super Con- 
stellations and two Douglas DC-7s to 
be delivered in 1953 has been put 
through. 

Aviacion y Comercio started opera- 
tions in 1949 as a freight carrier with 
four Bristol 170s. In 1950 the com- 
pany obtained permission to transport 
passengers, and currently is rapidly 
building up an efficient airline with a 
fleet of eight Bristol 170s and two Bloch 

161s- The carrier operates 16 domestic 

lines and links Madrid with North 
AWca and the south of France. 

The company has put in orders for 
two more Bristols and two Languedocs 
which will see service in 1953. 

► Airfield Constnicdon—Spain is mak- 
ing a notable effort to improve her net 
of civil airdromes. 

Although severely hampered by a 
shortage of building material, Spaniards 
managed to complete two new runways 
at Barajas (Madrid airport) during 1952, 
thus bringing the strips on this im- 
portant trans-Atlantic airfield to a total 

Construction work on the Badajoz 
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airport (Spanisli-Portugucsc border) is 
well under way, and work on the en- 
largement of Vitoria’s airport near the 
Spanish-French border is coming on. 
A new airport in Bata (Spanish Guinea) 
was opened this year. 

In another six months Spin will have 
36 commercial airports, of which nine 
will he usable for international traffic. 

In 1952 Spain's commercial airports 
handle 35,000 commercial planes car- 
rying a total of 631,872 passengers and 
10,000 tons of freight, scien times the 
traffic handled in 1940. 

Private flying is practically non-cx- 
istent in Spain, The number of privately 
owned planes is pcrtbably less than ten. 

—Jocelyn Bush 

Nineteen Airlines 
Serve in Norway 

Oslo— .\t the end of December 1952, 
there were 19 commercial air carriers 
in Nortvay. Of these, seven are regular 
carriers and the other 12 only occasion- 
ally go into the passenger business. 

Regular passenger routes are operated 
by onlv four companies out of the 
seven carriers; SAS, Scandinavian Air- 
lines System; SAFE, South-American 
and Far East Air Transport; Wideroes 
Flweslskap; Vestlandske Flysclskap. 

SAS is 3 joint effort of the three 
Scandinavian countries, Denmark, 
Sweden and Norway, with Norway’s 
share about two-sevenths. 

Tlie company operates routes in 
North and South America, in Africa and 
the Far East. This winter SAS made 
the first trial flight with a Douglas 
DC-6B from Los Angeles over the Polar 
Sea to Scandinavia. The flight made 
an intermediate stop at Thule in Green- 
land, The company has plans to extend 
its routes over the Polar Sea to Tokyo. 

The route into Afric.i has been 
recently extended from Nairobi to 
Johann'esburg. and there are plans for 
further extension of this route over 
the Antarctic to New Zealand. S.NS 
also has regular routes to Hong Kong 
over the Orient. 

Current fleet strength is 12 Douglas 
DC-6s, five Douglas DC-6Bs (14 more 
of these will be delivered during the 
year), 17 Douglas DC-4s, 10 Douglas 
DC-3s, six Saab Scandias and two 
Junkers 52s. 

SAFE operates passenger routes to 
Bangkok and Hong Kong on the same 
route as SAS. This company also 
operates some inland passenger routes. 
Two Lockheed Super Constellations 
are on order to supplement the com- 
pany’s fleet of one Douglas DC-4, one 
Douglas DC-3 and two de Havilland 
ITcrons. 

The two other regular passenger 
carriers operate only inland routes. 

— Ame Solem 



Lavelle believes in versatility — trains 
technicians, develops engineers, in- 
vests in only the very finest equip- 
ment — all aimed at developing an 
ever greater productive versatility. 

This growing versatility, built up 
during years of experience in fabri- 
cating stainless steel, aluminum alloys and other 
allied materials has earned Lavelle a reputation as 
a truly unique and reliable subcontractor. 


«^liivell!e^^ 

AIRCRAFT CORPORATION • NEWTOWN. BUCKS COUNTY. PA. 
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HELICOPTERS! 

Just as far as you can see! 
And with our precision gears 
they do the most amazing things! 

A lot of the performance 


in terms of smooth e 
lade Rotor Transinii 
Manufacluretl by the Steel Products Eiigiiieerlng Company i 
for tlie Bell Aircraft Corporation. ! 

For 38 years we have been designing and producing gears, I 
gear assemblies, and other components which have I 

the highest possible precision characteristics. I 


THE STEEL PRODUCTS ENGINEERING CO. 


engineers and manufacturers * Springfield, Ohio 
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for the world’s largest# 
dern retreading facilities 



Geared CO handle volume re- 
treading with greatest efficiency, 
Thompson Aircraft Tire Corpora- 
tion has retreaded over 100,000 
airplane tires for both the Military 
and nearly 100 world-wide airlines 
. . . more chan all other recceaders. 

TWO HUGE PLANTS i 



arc strategically located in San 
Francisco and Miami. The most 
modern equipment, designed for all 
sizes of tires, is operated by expert ^ 
workmen thoroughly trained in 
the exclusive Thompson techniques 
that are the product of years of 
pioneering and development 
of safe, superior retreading. 



THOMPSON Aoimait Htne corporation 

K/vtitCi. ^ ^i>u* 


BY EVERY STANDARD, YOUR SELECTION OF 
THOMPSON Aircraft Tire CORPORATION 
FOR AU OF YOUR RETREADING IS JUSTIFIED 
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engineers, can prove or disprove the ahililv of 
assembly to withstand flight conditions b^ore t 
assembly goes into an engine or aircraft. 

Flexonic 


ducting or flexibU 


AtRCMFT DIVISION 

S. THIRD AVENUE • MAYWOOD, IlllNOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 
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An ever-increasing number of manufacturers, 
operators and suppliers, with products and 
services ranging all industrv... from Avionics 
to Rare Metals to Precision Components,,, 
have made Aviation, today’s No, 1 Market, 
their No, 1 Market for 1953, 

AVIATION WEEK, read and preferred 
throughout the Industry, salutes its 225 new 
advertisers for the twelve months of 1952 
and bows to its "regulars," who made possible 
a lineage increase of 707 pages over the 
same period last year. This represents a 27,6% 
increase and an over-aii record unmatched 
by any other aeronautical magazine. It also 
has placed AVIATION WEEK Magazine in the 
ranks of the twenty largest magazines in this 
country (business and consumer) as based 
on its total 1952 advertising volume of 

3299 pages, AVIATION WEEK 

Member ABC-ABP 
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The Sonic Sorrier was tough enough! 

But penetroting the wall of high temperatures 
that lies ahead requires development of mony 
new components. 

We specialize in development ond manufacture 
of aircraft and engine components made of high 
temperature alloys. 

Perhaps we can aid you in your progress toward 
high mach number performance. 


S mith-Morris Company 

ERECISION AIRCRAFT COMPONENTS 


FERNDALE 20, MICHIGAN 


This wall has more substanse to it I 
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IT hroughout the free world's 
sky lanes. EAD electrical devices 
protect, control and actuate aircraft 
equipment on both commercial and 
military planes of many nations. 
Wherever the design requires small, 

lightweight, dependable rotating 
electrical units, the aviation industry has 
learned to rely on EAD for the answer. 





MOUNTED 



SOIVINC SPKIftl 
MtOSlEMS 1$ ROUTINE 
AT EAD 

If your problem in- 
volves rotating electri- 
cal equipment, bring it 
to EAD. Our com- 
pletely staffed organiza- 
tion will modify one of 
our standard units or 
design and produce a 

your most exacting re- 
quirement. 


Ty»> B7P3K-3 DOUBLE ENDED— 
VARIABLE FREOUENCr CiMilfugo 
'. 115 vgll, 310/1000 cycle 


^ M4Sr£XJvA/ffD£WC£S.yM: 


5S5 DEAN ST., BROOKLYN 17, NEW YORK 






The Douglas Aircraft Company’s RB-66 
is the twin-jet, swept-wing photo- 
reconnaissance plane developed for the 
U.S. Air Force, based on the U.S. Navy 
A3D attack aircraft. The RB-66 is rated 
in the 600-700 MPH class and is one 
of the fastest, most versatile machines of 
its type yet developed. Swedlow 
contributes to its safety, performance and 
efficient operation in developing its 
superior laminated fiberglas backing for 
fuel cells. The Swedlow facilities bring 
to the production lines of American 
industry 10 years of specialized 
experience in precision engineering and 
production of acrylic and laminated 
bberglas parts. 
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Avro Vulcan 

Leading British Military Aircraft 


Faiiey Gannet 
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FOREIGN AIR POWER 


Britain Stakes Its Futin’e on Air Lead 


* Government policy-makers chart course based on jet 
liners and development of unconventional new weapons. 

• The one would bring in the dollars, and the other would 
permit rearmament at reduced cost. 


By Nat McKitterick 
(McGfaw-HilJ Wofid NeivsJ 

London— Two top policy decisions 
which came to light at the end of 1952 
chart the course of Britisli aviation for 
;> long time to come: 

• A strategic decision, inspired by Prime 
Minister Churchill himself, which has 
committed Britain to a dash for new, 
unconventional weapons at the expense 
of anything like volume production 

• A government decision to tlirow its 
whole weight behind the aircraft m- 
dustry's drive to capture the world mar- 
ket for civil jet airliners, 

Behind both these decisions lies the 
ir.escapable fact tliat unless the British 
can become economically independent 
:n tire next few years, tire country has 

At stake for the free world are the far- 
flung British commitments in the Far 
and Middle East and in Africa. Tlie 
collapse of British economic power 
would mean automatically that either 
Russia or the U. S- would inherit these 
commitments, one by one. 

At stake for Britain is a modem stand- 
ard of living for the British people. 

It is a sign of the times that Britain’s 
aircraft industry should play such a 
singularly important part in this struggle 
for independence. It is tire aircraft in- 
dustry and its suppliers which can, if 
possible, devise a method of defense 
which will be both effective and within 
the economic means of the Britisli 
people. It so happens that British brain 
power today is providing more that is 
new, novel, and salable in aviation than 
in most any other line of activity. 

Defense Policy 

The outlook for defense is. of course, 
far the most important not only for 
Britain but for the whole free world. 

British defense policy is based on 
Churchill’s statement tliat the threat 
of full-scale war has "receded.” 

This assumption, in part, runs con- 


trary to official American tlrinking. This 
apparently is especially true where tlie 
assessment of Russian air developments 
arc concerned (Aviation Week, Dec. 
22, 1952, p. 18). 

.At the same time probably no living 
man is more at liome with the big prob- 
lems of war strategy and tactics than is 
Cliurcliill. However dim his country’s 
economic outlook, Churchill would be 
about tire last man to gamble recklessly 
with his country’s defenses. 

► Churchill’s Views-ln the House of 
Commons last fuly, Churchill summed 
up liis views on defense this way; 

"We must not tliink of a possible 
third World War in terms of the 6rst 
or e\’en the second. The days of pro- 
longed artillery bombardment, of im- 
mense and almost stationary armies, 
had vanished before the second world 
war came. The expenditure on ammuni- 
tion in the future may be far less than 
in the second world war, and merely 
to proceed on the previous conventional 
lines would be to squander our military 
strength.” 

All this, he said, is "reinforced by 
the advent of new aircraft which pro- 
foundly affect the tactics of warfare 
and anti-air defense." 

It may well be that Churchill believes 
the day of the fighter interceptor, for 
example, is rapidly coining to a close, 
lie may foresee tne time when a ring 
of long-range ramjet missile sites around 
the British Isles, buttressed by short- 
range rocket launching sites around vul- 
iierublc targets inland, can be relied on 
to secure Britain against any airborne 

Churchill has shown renewed faith 
in Anglo-American ability to deliver 
the A-bomb in Russia, fie is said to 
regard Britain’s new bombers as missile 
launchers, capable of releasing an 
atomic weapon many miles from the 
target and guiding it to the ground. 

\\'hatever Churchill’s interpretation 
of des-elopments behind the wall of 
official sectecy, he thinks they will be 
a reality in the foreseeable future. Ac- 
cordingly, he has drastically cut back 
production of all but the very latest 


t\pcs of fighters and bombers in the 

O.K. 

► On Order— Nor are these cutbacks be- 
ing offset by increased orders for fight- 
ers and bombers on the military “super- 
priority” list. Orders now for these 
latest types probably don’t add up to 
much more than 2,000. Of this amount 
a quarter represents orders for the Eng- 
li.sh Electric Canberra. Other planes 
on the list are; 

• Hawker Hunter and Supetmarine 
Swift (fighters). 

• Gloster Javelin delta (all-weather 
fighter). 

• Fairey Gannet (anti-submarine). 

• Vickers Valiant, Handley-Page Victor, 
and Avro Vulcan (bombers). 

Spending on procurement of new air- 
craft, engines and spates in the past 
year protably did not top $350 million. 

The normal course of British rearma- 
ment will mean heavier aircraft produc- 
tion spending in 1953. 

But it is in the figures for research, 
development and production for the 
missile program— all of which are kept 
hidden— that spending next year is likely 
to show up greater Bran in the past. 

Whatever fighter strength Britain 
will have in 1953 will go to NATO de- 
fense forces in Europe. The RAF’s 
2nd Tactical Ait Force, attached to 
General Norstad's Allied Air Forces, 
Central Europe, will get all of the 365 
Canadair-buiit F-86E Sabres which are 
arriving in Britain now under the U. S.- 
Canadian defense aid programs. The 
2nd TAF will also get the first squad- 
rons of DH Venom N.F. 2s. the latest 
night fighter Britain has in production. 

No English Electric Canberras are 
yet stationed in Europe. But almost 
100 have been delivered to Bomber 
Command by now, and their use as 
tactical support aircraft with NATO is 
anticipated. 

Export or Die 

Part and parcel of Churchill’s new 
look at rearmament is the British gov- 
ernment’s second important decision in 
1952— the decision to put the weight 
of government policy behind the air- 
craft industry's drive to capture export 
markets with British civil jets. 

This decision was heavily underlined 
in December when the Ministry of 
Supply announced that supeipriority 
would be accorded to the buildin| of 
the de HaWlland Comet, the Vickers 
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Viscount, and tlie Bristol Britannia, 
This Older means that materials sup- 
pliers, labor excliaiigcs, even house 
builders are to treat orders from these 
three firms as urgently as the most im- 
portant rearmament orders- 

Wliat effect this will have on de- 
liveries of tltc Once aircraft concerned 
is hard to estimate. Minister of Supply 
Duncan Sandys has said that supplies 
of critical steel alloys and componerits 
can be speeded up under superpriority 
by six to 12 months. 

Coupled with industry's own efforts, 
tire speed-up could be considerable. 
Vickers, for example, has production 
taeilities tuning up which will be pro- 
ducing 100 Viscounts a year by 1954. 
On the Comet, dc llavilland has 
adopted a policy of proceeding with 
production before tlie prototype Comet 
3 has flown. DH production director 
H. Povey points out that on earlier 
Comet types this policy has cost the 
company almost Sl million so far in 
adapting production to modifications 
made necessary after flight tests. He 
thinks, though, that the risk is well 
worth tire advantages in earlier delivery. 

► Transport Ordere— So far, some $210- 
million worth of Comets, Viscounts, 
and Britannias have been sold, perhaps 
1 of that sum abroad. Orders tor the 
three aircraft total almost 190 (see 
chart), more than half of which are 
export orders. De Havilland says some 
100 Comet J orders are in the talking 
stage. This year, the last of the Series I 
Comets will be delivered, and the first 
of the Comet 2s. Vickers, with about 90 
Viscount ordas in hand, hopes to sell 
at least 200 by 1955. 

Later this year, the second Bristol 
Britannia prototype will be flying with 
the Proteus III 'turboprop, tfie engine 
scheduled for production versions. 

In the past few montlis, the second 
round of British civil jet development 
hove into sight. British European Air- 
ways has placed an order for 12 Vis- 
count 800s, which will carry 82 passen- 
gers on high-density flights between 
London and nearby continental points 
starting in the summer of 1955. A civil 
version of the Vickers 1000, the world's 
first military jet transport, is on the 
drawing boards. Called the V.C. 7, it 
probablv will be powered by four Rolls- 
Royce Conway bypass engines and, the 
makers claim, will have a cost per ton- 
mile equal to the present turbopron 
Viscounts. 

Bomber makers A. V. Roe and Hand- 
lev Page liave announced civil designs 
of tlieir respective bomber projects, the 
Avro Vulcan and the H. P. Victor. And 
de Havilland has a new project, tire 
Comet 4, which when if appears around 
1958 will reveal an entirely new design. 

Sir Miles Thomas, chairman of 
BOAC, is a big part of the Govern- 
ment’s drive in support of British jet 


exports. Sir Miles’ offer to let Pan 
American have some of his first options 
on Comet 3s made possrlrle the signing 
of PanAm's contract for three Comet 
3s. PanAm has an option on seven 
more: BOAC has an option on 10. 
PanAm counts on putting the Comet 3 
into service at the same time as BOAC 
—around the beginning of 1957. 

Sir Miles has made a similar offer to 
Qantas Empire Airways as an induce- 
ment to that company to buy the Bris- 
tol Britannia. 

► Comet Customers— But Sir Miles is 
the Comet’s best salesman when he is 
operating his own jet services. This year 
Series 1 Comets will be flying between 
London and lohannesburg, London and 
Singapore, and London and Tokyo. 
Route familiarization with the Comet 
2 on BOAC's South American routes 
should be pretty well completed, pre- 
paratory to service operations in 1954. 
Route familiarization with Comet 2s 
over the Nortli Atlantic will have 
started in 1956 oreparatorv to Comet 3 
scri'icc between London and N. Y. 

Elsewhere in the world. Comet Is of 
Union Aero Maritime de Transports 
fU.AT) will be flying between Paris and 
Casablanca, and Canadian Pacific 
Comets behveen Hawaii and Australia. 
In lime. Air France Comet Is will go 
into senicc between Paris and points 
m Nortli and West Africa. 

And in March, British European Air- 
ways will start Vickers Viscount serv- 
ices on its longer Continental routes. 

► Tlireat to U. S-?— How much of a 
threat to the supremacy of U. S. civil 
aviation is all this pioneering? In terms 
of an invasion of the U. S. market, 
there is no real tlircat. The Pan Ameri- 
can order for Comet 5s sva.s a great 
feather in Britain’s cap. As a prestige 
biiiltlcr it prob.ibh’ will pav off, hut not 
with more U. S- orders- 

337101^ British competition will hurt 
is in the export market, which c\er 
since the war has been the private 
propertv of U-S. manufacturers. In gen- 
eral, every aircraft that the British sell 
abroad today is sold to a customer now 
operating American transports. This is 
the area where the British arc deter- 
mined and confident that they can 
cane themselves a big new market. 

In this context, the biggest targets 
for British aircraft salesmen todav are 
the European operators-KLM. Sabena, 
Swissair, SAS. and the new German 
Lufthansa. These airlines, all of which 
h.ii’c close ties now with California, are 
going to take a lot of selling before they 
break their cordial relations with the 
U.S. industry. 

At the same time, the British are 
rapidly getting into a position where 
their sales talk may be overwhelmingly 
attractive. Besides the technical prog- 
ress Britain has made, the country will 
always have the built-in advantage of 
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Military Exports 

The rearmament cutlxicks, coupled 
with the government’s decision to ex- 
ploit aircraft exports to the limit, prom- 
ise a substantial increase in the export 
of British military craft this year. 

Last year, the take amounted to some 
$118 million, not including royalties 
for licensees building British military 
types (see charts). Production freed by 
rearmament cutbacks indicates that this 
income may increase substantially this 

In any event. British aircraft sales- 
men are hard at work selling Britain’s 
obsolete fighters, like the ^Ieteo^s, in 
many quarters of the globe. A good 
example of their ingcmiitv is the Me- 
teor-for-cotton barter deal concluded 
with Brazil last fall. Tlie same sort of 
trade is behind Panait do Brasil’s re- 
cent order for four Comet 2s. 

► Offshore Buying— A much more im- 
portant source of income for Britain's 
fighter manufacturers is still likely to be 
the Mutual Security Agency’s offshore 
purchase program. Very slow to get off 
the ground, the program originally 
aimed at spending 522$ million irr 
1952-53 foreign aici money tor the pur- 
chase of interceptors for NATO in 
Europe. Technical hitches and the pro- 
ram^s delivery deadline of June 1955 
ave so far prevented any contracts 
from being signed- 

But MSA will petition Congress to 
drop the deadline and U-S. officials 
here are confident that considerable 
amounts of money will be spent in one 


form or another to boost interceptor 
production in Europe. The 1955 dead- 
line. it should be pointed out, is not 
imposed by Pentagon or NATO mili- 


should have ended by then. 

Most likely qualifier for the first con- 
tract is the Hawker Hunter. USAF 
chief test pilot Maj. Gen. Al Boyd flew 
the Hunter last December and pro- 
nounced it as good-handling an aircraft 
as any in the air today. Both Boyd and 
the RAF want modifications in the air- 
craft, particularly increased fuel ca- 
pacity. 

Tlie large RAF order already on the 
books, about 500, means strenuous 
efforts will have to be made to find addi- 
tional production for MSA. Both 
British and U. S- officials are optimistic 
that a contract will soon be signed with 
Ilawker. 

The Gloster Javelin delta all-weather 
fighter is the next best bet to get aid 
from MAS. The agenev is talking of 
building the Javelin on the Continent— 
with Fokker in Holland. Fabrique Na- 
tionale in Belgium, and Fiat in Italy 
all bidding for the chance. 

Italy has the inside track. Fiat and 
Macclii arc tooled np and producing 
small numbers of DH Venoms. But 
these were eliminated from the MSA 
program almost from the start on tech- 
nical grounds. Without U.S. aid of 
some sort, the Italian industry faces 
some uuemploymcnt- Inasmuch as tlie 
Italians have built up a very useful 
nucleus of skilled aircraft labor. U.S. 
officials are reluctant to see the in- 
dustry idle. 

At the same time a modem all- 
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weather figlitcr for NATO— something 
in the Javelin class-is still not in sight. 

Research 

The future of exports and defense, 
of course, hinges ultimately on the 
progress of British research. The frenzy 
of activity in this field is brought right 
home to the man on the street in Bri- 
tain svlio can pick up his paper prac- 
tically any day of the week and read 
front page stories on the virtues of this 
or that engine or this or that wing 

The fertility of British aircraft design 
was best demonstrated last year by the 
variety of wing forms which made their 
appearance at Farnbotough and after. 
The delta, crescent, compound sweep, 
and adjustable-sweep thin wing went far 
to lift the veil of secrecy from British 
military and civil research. 

► Low Wing Loading— Keynote of de- 
sign policy lies in the fact that low wing 
loading is very much the order of the 
day in all types regardless of their shape. 
Service types like the de Havilland 
Venom night fighter and the English 
Electric Canberra have wing loadings 
of about 45 to 50 psf. 

The Supermarine Swift and the 
Hawker Hunter also appear to have con- 
siderably greater wing area than com- 
jsarable U. S- types. 

The two nc«' all-weather fighters— 
the Gloster Javelin and the still un- 
ordcred D.H.ltO-show greater empha- 
sis on low wing loading and, judging 
by Farnborough takeoffs, very low 
power loading, too. 

► Bomber Shapes— Tlic shape of wings 
to come is best demonstrated in Bomber 
Command’s three nesv heavies— the 
Vickers Valiant, the Ilandley-Page 
Victor and the Avro Vulcan. Evidently 
built to the same general Air Ministry 
specification, the three Vs are as differ- 
ent as could be. Designers, apparently, 
were given complete freedom to fulfill 
requirements. 

• Vah’ant— Tlic Valiant, living now for 


the past 18 months, is perhaps the 
simplest approach to the acroelastic 

C ”ots of the swept wing in the 
0.9 category. The large wing 
□tea of the Valiant’s compound-sweep 
wing means moderate wing loading, 
which in itself delays the onset of 
compressibility at high altitudes. 
Coupled with only moderate su'cep at 
the tips, the wing ensures good stalling 
control characteristics. Tlie forward- 
swept wingmot allows extra depth for 
engines and landing gear without affect- 
ing critical Mach number. 

It is a good bet that future versions 
of the Comet— perhaps the Comet 4 
expected in about 1960— will have a 
wing very similar to this. Compound 
swept wings have been discussed for at 
least one fighter, about to come into 
service with conventional swept wings. 
• Victor— The crescent wing of the 
Handley-Ppge Victor four-jet bomber is 
a mote radical approach to the aero- 
elastic problems of the swept wing. It 
is based on Arado’s work in Germany 
in 1944, which Sir Frederick Handley- 
Page considered very promising. The 
principle is to oi’ercome both aero- 
el.TStic and airflow problems by grad- 
uating sueep and thickness along the 

In the case of the crescent wing, a 
sharply swept root houses engines and 
landing gear; the midspan section is of 
average sweep and thickness and would 
take a good fuel load; the tip is very 
tliin and barely swept at all. This 
"straight" tip should reduce tip stall 
troubles, and since its torsional aids 
can he brought ahead of that of the 
main " ing. aileron reversal can be pre- 

Tliis design has penalties. Tire pen- 
alty of the thick wingreot is a very high 
liorizonbal tailpiane. Tire penalty of 
the thin "straight” tip is leading edge 
flaps-nccded to give rca.sonable stall 
angles and lift coeffreient. 

The crescent-winged Victor still has 
to prove it.scif against the formidable 
competition of the deltas. A couple of 
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dozen Victors have been ordered with 
an eye to competitive trials with the 
Valiant and the Avro Vulcan delta. 
Handley-Page also has plans to bring 
out a civil transport version of the Vic- 
tor— the H. P.97— which will carry 150 
passengers. 

• Vulcan— Most unconventional-and 

most highly favored of the three Vs— 
is the delta-winged, four-jet Avro Vul- 
can. Triangular geometry here gives 
the largest wing area with the maximum 
sweepback— and without the unpleasant 
stalling behavior .of ordinary swept 
wings. Tliis form of all-wing delta can 
give, even with a 6% wing thickness, 
an almost unbroken envelope of aero- 
dynamic cleanness and structural Stiff- 

Fuel storage space is enormous. Ad- 
vantages of low wing loading in strato- 
spheric flight are claimed to offset liigh 
span loading due to low aspect ratio. 

Avro’s chairman. Sir Roy Dohson. 
lias announced his intention to build 
a transport version of the Vulcan. Sir 
Roy’s idea of performance; Catty 150 
passengers with a bit of freight to and 
from the U.S. and then back to the 
U.S.-all in 2-1 hours. Difficulties of 
structure breakdown for transport and 
skin openings for access have not proved 
excessive. 

The profusion of delta research air- 


ciaft-the Avro 707A and -B, the Boul- 
ton Paul P.lll and P.120 (the latter 
of which crashed before Famborough 
last year) and the Fairey F-D.l— indi- 
cates the predominance that this wing 
form has in British design thinking. .M 
least one new prototype delta will make 
its debut at Famborougli 1953 and 
more in the following year. 

One wing form that lias been com- 
pletely neglected in Britain is the razor- 
thin swept wine with engines in pods. 
Production problems figure largely in 
this. The British can’t afford the elec- 
tronic computers, for one thing, which 
are necessary to measure the aeroelastic 
distortion in tliin, swept wings. For 
another, thin wings need thict skins, 
which Britain is also ill-equipped to 
handle. But despite some second 
thoughts from maintenance engineers, 
tlie British are not worried that they 
arc passing up the wing of the future. 

Considerable research is also going 
on into the possibilities of the light 
fighter. Only one project, and one 
which the RAF will probablv not biiv, 
has come to light, however. This is the 
Folland Gnat, designed by William 
E. W. Petter, who is the creator of the 
Canberra. 

Tlic Gnat, wliich will fly in a little 
over a year, will gross a mere 5,000 lb. 
It will be powered by a still-undisclosed 
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pure jet in the ncighborliood of 4, 000- 
lb. tlirust. Botli Rolls-Royce and Bris- 
tol base projects in the works- The 
Gnat, its makers say, svill have "the 
performance of a Mimter"— that is, at 
least sonic speed. Kolland claims it can 
build five for the price of one Hunter. 
But with Britain tollowi)ig a "quality, 
not quantity” rearmament program, the 
chances that the Gnat will be produced 
in any quantity here see remotc- 

Engines 

!n a sense British engine research in 
1933 will be the opposite of British 
wing research. This is the year of the 


asc for British engine makers. The man 
wielding it is Air Commodore Rodwell 
Banks, who is currently on loan for a 
year to the Ministry of Supply from 
Associated Ethyl Corp. Banli, appar- 
ently, has the »ine assignment he had 
during the war— to weed out develop- 
ment engines that don’t promise early 
maturity. 

Hardest pressed by Commodore 
Banks will be makers of Britain’s big 
turboprops— the Napier Nomad, Bristol 
Proteus III, and the Armstrong Sidde- 
ley Python. .Ml these engines must pass 
their bench tests by June or lose their 
government subsidy. 

• Bypass engines— The advent of the 



Rolls-Royce Conway bypass engine has 
put a severe damper on the development 
of turboprops in Britain. The Conway 
and other bypass engines are expected 
to provide all the necessary economies 
of the turboprops, plus considerable ad- 
ditional power. True, the engine is ex- 
tremely complicated and at least five 
years away from service. Unless de 
Havilland perfects its own engine— not 
a bypass-by then, the Comet IV will 
probably be powered by four Conwavs. 

Top engine men in Britain like Sir 
Roy Fcdden are advising publicly that 
big turboprop development be curtailed 
in favor of bvpass development. Small 
turboprops— the Rolls-Royce Dart now 
going into service in the Vickers Vis- 
count. the Napier Eland, and the Navy- 
backed Annstrong Siddelcv Mamba— 
aren’t affected by this threat. 

• Twin-spool compressors. Security 
shrouds all research in the pure jet field. 
But it’s a safe bet that twin-spool en- 
gines of the Bristol Olympus type are 
getting top priority. Both Rolls-Rovce 
and de Havilland, it is assumed, h.ive 
similar projects in the works. These 
t(vin-spool engines are likclv to emerge 
iiltimatcly with lower fuel consumption 
than at present and with outputs up to 
15.000-lb. thrust without afterburning. 

• Afterburners. Afterburning develop- 
ments are only just beginning to reach 
their peak. All manufacturers of mili- 
tary aircraft about to go into service ate 
making provisions for afterburning. 

• Rocket engines. Firms engag^ in 
making rocket engines— Armstrong Sid- 
dele\' (the Screamer) and de Havilland 
(the Spectrel-are understood to be 
well ads'anced in their controllable 
rocket progranis- 

• Ramjets. In the ramjet field, Bristol’s 
work aiming at the Bri.stol-Boeing mis- 
sile, is also reported to be well along. 

la^c part of the aircraft industry and 
most electronic design firms are en- 
gaged on the missile program— not to 
mention the Royal Aircraft Establish- 
ment at Fambbrough, the Telecom- 
munications Research Establishment 
and the MoS testing site at .Aberporfh. 
W'ales- 

Much missile firing has been going 
on in England and on Aiistr.ilia’s fab- 
ulous Woomcra rocket range. Produc- 
tion of certain air-to-air and air-to- 
ground missiles can’t be far away. 

Helicopl'ers 

No review of British aeronautical rc- 
search would be complete without a 
few words on helicopters. Tlic Bristol 
173 mav he considered the test vehicle 
of British European Airwavs’ Air Bus. 
Com|Jctitive designs for the Air Bus 
has'e been submitted by Bristol, Faircy, 
Westland, Pcrciv.il, and Blackburn & 
General. 

Fairey, Percival and Wcstl.ind appear 
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America’s Largest-Selling Private Plane 


OFFERS EVEN MORE THAN BEFORE! 


Already the airplane the most 
people find the most practical for 
their business and personal needs 
. . . Cessna’s great 170 is now even 
further improved for Flying’s 50th 
Aimivereary Year. 

There’s new beauty in the rede- 
signed cowling, the 1953 striping, 


the new interiors — new convenience 
in the beautiful new instrument 
panel with scientifically grouped 
push buttons, space for more instru- 
ments with engineered lighting— new 
comfort in the all-new heating and 
ventilating system. 

And in addition to this the 170 has 


all of the advantages that made it 
America’s largest-selling personal 
plane — including a price tag that’a 
still several thousand dollars less 
than any other 4-place, all-metal 
plane on the market. Be sure to see 
it. Consult your Classified Tele- 
phone directory for the name of 
your nearest Cessna dealer ... or 
mail coupon below. 




MC CAULEY MET-l-PROP 

Now Standard Equipment 


SERVICED-PROVED, 6-CYLINDER 

146-HJP. Continental Engine 
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1900 Series JF 



The Roylyn 1900 Series Tube Union 
is a compact and light-weight tubing 
connection employing the Army- 
Navy flared tube type of sealing. 
Wffere -a union between two lines is 
required, the Roylyn Union, with a 
single thread joint, affords maximum 
efficiency with between 30% to 60% 
weight saving over comparable tube 
unions and effects important space 


Quickly installed with 
fewer, simpler and less 
expensive tools. 

WEIGHT 

30 to 60% weigh! sav- 
ing over comparable 


vingi 
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ROYLYN aircraft PRODUCTS 



QUICK COUPLINGS 

A OXTCEN 

HOSE-COUPLING 
ASSEMBLIES - - SigndenI 

assemblies 

J.. liglifweialu and buih 

RonoN 

spiral <2^ 

BACKUP 

RINGS^ 

SPECIAL VAWES 

1 ^.., 



ROYLYNj INCORPORATED 

1 706. Standard Ave., Glendale 1, Calif. 
VouicK cpu^iNiK vvAtyis r^couriiNe VALVES’ . . 


Write for foUor WR-19J 


to be fliinking in terms ultimately of 
gas turbine copters with rotor-tip com- 
bustion chambers or gas outlets. The 
l-'airey Rotodyne is tlie ultimate in this 
line, probably powered by two Mamba 
liirboprops; an interim model, the 
Kairey Gyrodyne, is about to fly. Both 
Kiirey and Bristol will use stub wings 
to unload the rotor. 

Production 

Back to earth, British aircraft produc- 
tion lines in 1953 will be a well-defined 
mixture of intense activity and tanta- 
lizing change-over. The order cutbacks 
in December were designed, in part, to 
speed production of military and civil 
siiperpriority types by reducing extrane- 
ous demand for labor and materials. The 
1953 productive effort, tliough, will still 
require an expansion of tlie present 
200,000 man labor forcc-by 10,000 for 
military production aioiie. 

• Closter. Production this year will end 
for almost all types of Meteor except 
tlie T.7 trainer. Gloster, whicli laid off 
almost 1,000 workers in connection 
with tlie Meteor cuts, sliould be rehir- 
ing by the end of 1953 when tooling 
for the Javelin night fighter is complete. 

• Dc Havilland. At de Havilland, most 
Vampire production-again excepting 
the Vampire trainer— should end this 
year and ordera for tlie Venom F.B. I 
iigliter bomber have been cut way back, 
'llie Venom N.F. 2, night fighter, is 
coming off the lines now. Serious tech- 
nical railutes in service, liowever, prom- 
ise a vcri’ limited life for the aircraft. 

• English Electric. Cnnberras, also cut 
back, will taper off more gradually. Tlie 
company sliould be producing through- 
out 1953 and 1954 with the help of 
export orders- In addition, there is a 
prospect that the RAF will order an 
intruder version of the Canberra, like 
the Martin B-57A, Special H2S radar, 
originally intended for the Mark 1 Caii- 
iictra, has finally been perfected. Ac- 
tii.illy tlie Mark 1. intended as an in- 
truder. was never built; Marks 2 and 5, 
and the photo-reconnaissance P.R. 3 
are the cunent produch'on types. 

• Vickers. Air Minister Loti de L'lslc 
and Dudley has said he expects the 
first Vickers Supermarine Swift squad- 
ron to be commissioned bv Coronation 
time. The RAF has placed orders for 
some 300 Swifts and several export cus- 
tomers have shown interest in the air- 
craft- 

• Hawker. Biggest orders for any air- 
craft in the tj. K. have gone out to 
Hawker for the Marks 1 and 2 Hunter. 
Mark 1 Hunter is powered with a Rolls- 
Royce Avon; Mart 2. wliich will prob- 
ably have more s«ccp than the Mark 1 
when ill production, is powered bv an 
Armstrong Siddelev Sapphire. 

Hunters are being produced at 
Hawker’s Kingston plant and its new 
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FROM EARLY DAY AIRCRAFT 

to the giant industry of today 


has provided 

GEARING for the AGE OF FLIGHT' 


Conventional or jet power . . . fighter, transport, 
bomber, commercial aircraft, rockets or guided mis- 
siles - . . Western gears and gear drives convert pri- 
mary power to perform mechanical functions in the 
operation of modern day aircraft. These gear oper- 
ated units activate the controls... raise and lower the 
landing gear. . .operate wing flaps... open and close 
bomb bay doors and a multitude of similar functions. 
They transmit power for generators, alternators and 
cabin pressurization controls, to name but a few. 

Western Gear Works has paced the growth of the 
aircraft industry, from the formative years when an 
aircraft was a comparatively simple mechanism to 
present day intricacy with extreme precision a 
^ standard requirement. Each phase has been 
served by the Western Gear engineering and pro- 
duction staff. Western Gear experience coupled with 
its modem, complete facilities are unexcelled in the 
gear industry. 

NEW BROCHURE 

Send on your company letterhead for new brochure 
"Ceasing for the Ace of Flight." Address your 
rcquesi to ihc Executive Offices, Western Gear Works. 
P.O. Box 182, Lynwood, California. 


WESTERN GEAR WORKS 
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£Asy sr/ieer - /9S3 

Take off and leave those old-fashioned ideas about travel 
behind. This year, broaden your horizons by traveling tlie bright 
blue high way T\VA Skylinets fly. It can bo your road 
to greater success in business; your pathway to greater 
pleasure in vacation days ahead. For swift, dependable 
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plant at Squire's Gate near Blackpool. 
Further production will soon be started 
at Armstrong W hitworth at Baginton, 
near Coventry. Bucked by a broadened 
subcontracting network, tlicsc assembly 
lines should be enough to guarantee de- 
hscries of the Hunter in time for the 
Mutual Security Agency's June 1955 
tlcadline for delivery of offshore pur- 
chase aircraft. About two-thirds of cur- 
rent orders are for the Sapphire Hunter 
—which probably will be capable of 
breaking the sound barrier in level flight. 

To facilitate Hunter production at 
Hawker’s Kingston plant, production of 
the Hawker Sea Hawk for the Royal 
Navy is being shifted to Annstrong 
Whitworth. 

Aetually the Admiralty is having bad 
luck all along the line. The Vickers 
•Attacker, the Navy’s only jet, is proving 
a headache in service and promises to 
be replaced by the Sea Hawk. Tlie 
straight-winged Attacker, three squad- 
rons of which are flying now, has had 
one trouble after another. 

The Navy’s other three orders— the 
Faitey Gannet anti-submarine. West- 
land Wyvem strike, and DH Sea 
Venom interceptor— are all way behind 
schedule. Due to snags with the Arm- 
strong Siddelcy Python turboprop, no 
Wyvems have been delivered yet and 
only few ate likely to see service- 

'ITie superpriority Gannet, powered 
by a new mark of Armstrong Siddeley 
Double M.imba, hud to be redesigned 
completely over a year ago and it is 
doubtful whether any squadrons will be 
formed this year. Tlie new Gannet 
has a larger bomb bay, three seats in- 
stead of two, two added 6ns on the 
horizontal tail, and its dust bin radome 
has been moved aft— all of which ac- 
cent the aircraft’s search mission. An 
indication of the extent of delay is the 
fact that the Gannet's interim t\pe- 
tbe Faii^ Firefly AS 7— hasn't yet been 
formed into service squadrons, though 
it will be momentarily. 

Tlie Sea Hawk being something less 
than MiG 15 calibre, the admirals are 
putting their hopes on the Vickers 508 
naval fighter, powered by two Rolls- 
Royce Ai'ons. No orders have been 
placed yet, but extensive deck trials 
liave been carried out with the two ex- 
isting prototypes. The production ver- 
sion of tlie 508 will liave swept instead 
of straight wings and a conventional 
instead of a butterfly tail, as on the 
prototypes. Tlie Naiw is plugging hard 
for the aircraft- and tor a superpriority 
status for it. 

►Freighters & Transports-RAF’s two 
neglected arms— Transport Command 
and Coastal Command have only a 
little hope for new equipment this year. 

In 1952 Transport Command was 
allowed to buy something new for the 
first time in many years-a small order 
for the Blackburn & General G.A.L. 60 
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MAKE 


SIMMONDS 

FOR ADVANCED AIRCRAFT ACCESSORIES 



THE NEW SIMMONDS PACITRON 
ELECTRONIC FUEL GAGE 

More than twenty U.S. and foreign airlines are 
equipped with Simmonds electronic fuel gages. 
Now available is the new lighcweighc Pacitron 
system with the miniaturized amplilier-bridge — 
lightest and most compact unit of its type avail- 
able, The reliability and tugged service which 
have uniformly characterized Simmonds gages 
have established their leadership in the field of 
electronic fuel gaging. 

SIMMONDS PRECISION 
PUSH-PULL CONTROL SYSTEMS 

Simmonds controls 
e positive, precise 
versatile, Adaptable 
mplex require- 
nents, such as bends around 
obstructions, operation under tem- 
perature extremes, precise control 
1. Typical applications 
are operation of pressurized door controls, pro- 
peller governors, parking brakes, etc. Write for 
oew, complete design manual. 


As recognized leaders in the design and manufacture of precision elec- 
tronic, mechanical and hydraulic equipment, the Simmonds development 
group presents a growing line of advanced products, proven to the latest 
specifications of the U.S. aircraft industry. 


STRONG LIGHTWEIGHT COWLING LATCH 

In weights of only 6 or. and 8 oz, withstands 7,000 lbs. 
in both tension and shear, Flush.fitting, Cowling pull* 
up adjustment, Simple construction— just housing and 
toggle. For hinged or detachable panels. Accommo- 
dates principal cowling curvatures. Send for data 



HIGH STRENGTH ACCESS LATCH 

Weighs only 3.2 ounces, yet takes ultimate load of 
2,700 lbs. tension, 3,000 lbs. shear. For panels, cargo 
doors, radomes and similar surfaces. Pull-up and ad- 
justment features. Flush when installed; gives positive 
lock, yet unlocks with finger pressure. Only two parts, 
toggle aaion. 

HYDRAULIC FUSE 

shut-off for aircraft hydraulic systems. It closes when- 
ever more than a predetermined amount of liquid 
passes through the line. 



irr, CvMftMtkwl 
OtenMe. Cal. • OaytM. Mi* • OeKat, Tex 
CANADIAN COMPANY. Meoheol 



FIRST SABRES in RAF, delivered by Canadair, should boost fighting shength. 


Universal Freighter (Mark 2) to be 
called the Beverly. 

Transport Command's biggest news 
was the announcement of the Vickers 
1000 jet transport which may be ready 
Iw 1957- With a wingspan similar to 
the Valiant, but with a much bigger 
fuselage and powered by four Rolls- 
Royce Conways, the Vickers 1000 will 
carry 150 troops at better than 500 mph. 
for better than 2,500 mi. Tire same de- 
sign will most probably be used for 
tankers to refuel Bomber Command’s 
three jet aircraft. 

Bomber Command will have a tan- 
talizing year waiting for its promising 
three Vs-the Valiant, Victor, and Vul- 
can. Probably no more than 100 have 
been ordered all told, and unless the 
war outlook darkens, increased orders 
will probably wait on comparative tests 
—particularly between tlie Victor and 
the Vulcan. Bomber Command is 
counting on getting Valiants in 1954, 
the other two towards the end of 1955. 
► Engine Production— Tlie rearmament 
cutbacks have pretty well assured engine 
manufacturers that thev can keep pace 
with or ahead of airframe manufac- 

• Rolls-Rovce. By the end of 1953, all 
five Rolls-Royce Avon production lines 
slioiild be producing in some degree. 
Right now Rolls-Rovce's Derbv and 
Glasgow lines are in full swing. Stand- 
ard Motors at Coventry, Napier at 
Bootle, and Bristol should all have 
Avons in production this year. 

• Armstrong Siddclev. Britain’s second 
most hcavilv ordered engine, the Arm- 
strong Siddelcv Sapphire, is being pro- 
duced in driblets no«'. There is little 
demand for Sapphires and won't be 
until Sapphire Hunters come along- 
Bv- that time— 1954-the Hawker-Sid- 
dcley Group’s new engine plant at Huc- 
clecote, should be well into production. 

• Bristol. ’The Olympus. Britain's first 
jet in the lO.OOO-lb.-thrust class, may 
possibly make its first appearance in 
the second prototype of the Avro Vul- 
can delta bomber this year. 

Bristol’s big challenge this svar will 
be the Proteus 3 turboprop, scheduled 
for installation in the Bristol Britannia. 
Tlie company is very confident, claims 


the engine is bettering its 4,100 eshp. 
and 0.48 Ib./hr./eshp, ratings in tests 
now. But with big turboprop develop- 
ments facing official discouragement in 
favor of bypass engine dei'elopmcnt, the 
fate of the Proteus 3 may be in doubt. 
► Civil Lines— Civil production lines, 
of course, will be humming in 1953. 
De Havilland, perhaps hardest hit by 
the military cutbacks, will at least have 
plenty of room to go allout on Comet 
production. Goal is 72 Comets a year 
bv 1957 from expanded facilities at 
Hatfield, subcontracting at Short Bros.' 
spacious plant at Belfast, and. if neces- 
sary. a third production line at the big 
D.H. assembly shop at Chester. (Short 
Brothers had its subcontracted orders 
for the English Electric Canberra cut- 
back and nosv has probably tlie largest 
available aircraft production space in 
Britain.) 

Vickers is aiming at a production 
of 100 Viscounts a jjear in 1955 both 
at ^Vcybridge and its new plant at 
Hum, near Bournemouth. 

Viscount 700 production will gradu- 
ally be sliifted entirely to llurii, leaving 
room for Valiant production and Vis- 
count 800 or Super Viscount produc- 
tion at Weybridge. 

Unencumbered by any other big air- 
craft orders, Bristol should be able to 
bring on the Britannia reasonably quick 
when design and engine modifications 
ate completed. A production Britannia 
should be flying at Famborough next 
vear, though quantity deliveries to 
BOAC still look Tike late 1954 or 1955. 

It will still be many vears before 
Fariiborough visitors will see the civil 
transports envisioned by bomber-build- 
ers Sir Frederick Handlcs-Page and Sir 
Roy Dobson of Avro. But both makers 
arc already plugging the virtues of their 
projects and BOAC is known to be 
studying designs for a delta transport 
based on the Vulcan. 

As of today, these are the stuff that 
dreams are made on in British aviation 
circles. The energy is there. So is the 
s'ision and the enthusi.ism. Given a few 
customers, tlic 200,000 visitors who 
troop to Famborough each year ate 
likclv to get their money’s worth for 


AUTOMATIC 



CONTROL 



ENGINEERING 


This is a camplele service that can 
provide pu' Plaal or process with 
property engineered automatic con- 
trols on an economicaiiy sound Qasis. 

To provide these controis, the 
1. B. Hea Company studies your pres- 
ent method of operation, anaiyzes 
the probiems, then designs the most 
efficient automatic control system to 
meet your specific needs. 

This organization invites your 
serious inquiry. Without obligation, 
we will analyze your control problem 
and present an engineering solution 
for your approval. 


1. B. Rea Company, Inc., is a research, 
development and manufacturing group of proven 
ability. Both government and commercial projects 
are being underlahen. 

For the government, the Company is develop- 
ing automatic controls for guided missiles, air- 
planes, helicopters, torpedos and other military 
applications. 

For industry, the Company is applying auto- 
matic controls to cloth manufacturing, catalytic 
cracking processes, sugar refining, marine power 

and fish canning. 



1. B. REA COMPANY, INC. 

U9i1 WILSHIVE BOULEVAeO - lOS ANGELES ZS 


rk engineers... 

Long range projects of this profit-sharing 
company offer unusual opportunities to 
graduate engineers familiar with servo- 
mechanisms. You are Invited to write for 
particulars. 
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MYSTERE 4, newest of the fighter series from the Dassault drawing boards. Is best best to bolster French strength in the air. 


French Air Buildup Hangs on U.S. Aid 


But when modernization program is completed in 
several years, French plan to take over financing. 


By Ross Hazcltinc 
(McGraw-Hiii World News) 

Paris— France, the keystone in the de- 
fense of Western Europe, is rebuilding 
her air power under a long-term plan 
that aims at making the French Air 
Force independent or American aid by 
basing it solidly on the production of 
the French aviation industry. 

The French are making good prog- 
ress on this program. Tlie strength of 
tlie French Air Force in officers and 
men lias nearly doubled in the last three 
years, and last year, for the first time 
since tlie war. French-built planes be- 
gan to go into squadron service. 

American aid. especially in the fonn 
of offshore purchases of French equip- 
ment, will be needed for several years 
to enable the French Air Force to 
modernize its equipment and build up 
to its planned strength. But when the 
buildup is completed, the Frencli be- 
lieve they can handle the necessary re- 
placement of equipment and the main- 
tenance costs without American help. 
►Financial Structure— How r^idly the 
buildup of the French Air Force can 
be achieved will depend to a large ex- 
tent on how much American aid France 
gets. The Air Ministry has plans for a 
fast buildup, leveling off in 1955, but 
the financially and politically shaky 
French government can’t support sucfi 
a buildup without considerable Ameri- 
can aid. Tlris will be one topic for dis- 
cussion between the French and United 


States governments in the Washington 
talks planned for the near future. 

The French Air Force got $700 mil- 
lion out of a total defense budget of 
about $4 billion in 1952. An increase 
of about $50 million was set for 1955 
before the fall of the Pinay government, 



but now the prospects arc that the FAF 
will get little if any more than last year. 
Even so. the 1953 air force budget 
represents a considerable effort; it will 
be almost double the 1951 amount. 

About 28% of the budget goes for 
personnel, 28.5% for aircraft construc- 
tion and 11% for France’s contribu- 
tion to the NATO infrastructure pro- 
granr of airfield construction, com- 
munications and other permanent in- 
stallations. The air force share of the 
war in Indo-China absorbs most of the 

► Personnel and Planes— With these 
funds the French Air Force built its 
strength in officers and men up to a 
total of 117.000 at the end of 1952. 
Plans call for a further increase to 
124,000 during 1953, 

In Europe, France has 29 squadrons 
assigned either to the 1st French Air 
Division, a NATO unit, or to the home 
defense command. Of these, nearly 
half are French-built fighters, either 
the Mistral (French version of the 
de Havilland Vampire) or Marcel Das- 
sault Ouragans. Tire rest are Republic 
F-84s for ground support; night fight- 
ers (all will be Meteor N.F. 11s before 
the end of 1953), and reconnaissance. 

Thirteen squadrons are fighting in 
Indo-China. Because tlie French have 
no air opposition there, all the aircraft 
used in Indo-China are World Wat II 
piston-engine types. 

The Indo-China planes include four 
squadrons of fighters: Republic F-47 
Thunderbolts. North American F-51 
Mustangs, Grumman F6F Hellcats and 
FSF Bearcats; two bomber squadrons 
of Douglas B-26s; three transport squad- 
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CORM^ i 


■Hydraulic 


Shuttl^alves 


AVAIUBII NOW 


HYDRA-POWER CORPORATION 

TUCKAHOE Weslchtsltr Ceunty NEW YORK 
Q)iligners, i^nginiers and .Jtianufaclurers 

of 3lydraulic and 'Pneumaiic Cquifment for Ofi 


Other HYDRA-POWER £/quipment 

Gurrently Of>rhome: 

• SOLENOID-OPERATED VALVES 

Hydraulic and Pnmmalic 

• ROOSTED MASTER CYLINDERS 

Hydraulic and Pneumatic 

• DIRECTIONAL CONTROL VALVES 

Hydraulic and Pneumatic 


tons equipped witli Douglas Dakotas 
(equals C-47), and three liaison squad- 

^ Maximum Effort— The French figure 
they could build their air force up to a 
maximum wartime strength of about 
JOO.OOO officers and men. In addition 
to its 117,000 officers and men on ac- 
tive service, the French Ait Force now 
has 100,000 reservists. About half of 
these reservists were called up for peri- 
ods of active duty during 1952. 

French Air Force personnel on active 
duty include 6,500 officers and about 
30,000 non-commissioned officers, 
many of them pilots. This represerrts a 
very substantial advance since 1950 


when the total personnel strength of 
the French Air Force was only a little 
over 65,000. 

In 1951, the French Ait Forces gave 
basic training to only about 150 pilots. 
That number was doubled in 195*2 and 
will double again this year. The num- 
ber of advanced pilots trained will in- 
crease more slowly. This figure was 
about 200 in 1951, about 250 last year 
and will exceed 500 in 1954 under pres- 
ent plans, leveling off at around 800 a 
rear thereafter. 

► Support Strength— Training of me- 
chanics and specialists also has increased 
.sharplv. In 1950, the French Air Force 
trained less than 500 mechanics and 
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onlv about 750 avionics specialists. 
Last year, 5,000 mechanics and nearly 
3,000 avionics specialists were trained. 

lliese figures indicate clearly how 
much France has increased her strength 
in the air during the last two or three 
rears and the extent of the buildup 
planned by the French Air Ministry 
during the next two years- It is doubt- 
ful, however, that these goals will be 
met on time unless the U. S. provides 
increased aid. More likely the goals now 
set for 1955 will not be reached until 
1956 or 1957, barring emergencies. 

► The Pipeline Filfs-Production of 
combat airplanes got underway in 
I'rance last year. From 1940 to 1950 
i'rance did not produce a single combat 
plane, aside from prototypes. But nenv 
Marcel Dassault is turning out a steady 
flow of neat little Ouragau fighters, and 
Snease is producing the Mistral, British 
Vampire modified to use a Hispano- 
Suiza None. 

Tlie production picture should ini- 
princ considerably this year. Tlie Das- 
Siuilt Mystcrc, France’s first supersonic 
]ikmc, is scheduled to go into produc- 
tion with the backing of a U.S. off- 
shore procurement order. 

The production model of the Mystcrc 
orobably will be powered by a Hispano- 
Suiza Tav. It may be produced in a 
two-scat night fighter version as well as 
an interceptor. The Air Ministry plans 
to begin phasing out production of the 
Oiiragan when Mystcrc production gets 
underway. 

► A Neiv Twin— A second plane the 
French are counting on is the Sneaso 
4050 Vautour which flew for the first 
time last fall. The Vautour is a twin- 
engine ground-support plane or night 
fighter. It is powered by Sneema Atar 
lOlB engines, but more powerful cn- 
giiics-possihlv Atar lOlCs-prohably 
will be installed later. First testing of 
the plane has been slowed down by 
winter weather, and it is too carh' yet 
to know whether the Vautour will live 
up to the hopes held for it. French air- 
men look to it to replace the Republic 
F-84 for ground-support work, if its 
tests turn out well. 

The Mvstcrc and the Vautour are the 
onlv new combat planes on the horizon 
now. During the first five years after 
the war. France produced a multitude 
of prototipcs. many of them badly de- 
signed. This was costly and lieldcd 
onlv a vcr\’ few designs suitable for pro- 
duction. 'Tlie Ait Ministry now is con- 
centrating its available funds on a small 
number of promising designs, just one 
or two planes of each type. 

► Transport Prospects— In the transport 
field, two nc«' planes not vet in produc- 
tion top the list. The Hurel Dubois 

H. D. 31 is a twin-engine plane with the 
very high aspect ratio of 20.2. It is 
powered h\ M'rieht C7B.^ cueincs of 

I, 800 lip. each. Testing of this plane 
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iHeres the 


^ on Johns-Manville products for 
^ military and commercial aircraft 

h Send for this informative booklet today 




«elU about the new Johns-ManvIMe 
Thermoflex' Blanket with its light- 
weight RF-300 Felt— the improved 
blanket type insulation for jet engine 
exhaust systems and aircraft and power- 
plant assemblies. •n>s. u. a. ru. os. 

It gives you facts about J-M Asbestos 
Textiles designed for insulating and fire- 
proofing aircraft structures and their 

shrouds, and fuel, lubrication and hy- 







afterburner igniter gaskets— fabricated 
by Johns-Manville in almost any size or 
shape to meet the hot-gas sealing re- 
quirements of jet engines. 

It lllustratas J-M Tadpole Tapes, the^ 
special firewall gasketing tapes for seal- 
ing combustion chamber inlets, engine 
mountingrings, turbine flangesandocher 
aircraft. ** I po e e 



For your copy of the new booklet about these and other Johns-Manville 
Aviation Products, just fill in and mail the caupon todoyl 


III 


Johns-Manville 


PRODUCTS for the 
AVIATION INDUSTRY | 


Jobns-MaoviHe 

Box 60, New York 16, N. Y. 

Please send your new booklet, 

'Johns-Maaville Aviation Products” (AV-IA). 
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Company 

Address 

City State 
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BY FORGING THE “NEW” HARD-TO-HANDLE METALS 


Flooding from Utica production lines come forged 
turbine and compressor blades for jet engines, produced 
complete from metal slock to finished part. Made from 
the new super-hard metals, it’s an exciting and exacting 
job calling for pioneering in forging metallurgy. 

This is one sample of our custom forging work— 
which includes experience in the “new” metals. ..high- 
temperature alloys; the Nimonics, S-816, Waspalloy, 
Titanium and others. 


At Utica we combine 57 years of forging know-how 
with the most modern methods and finest equipment... 
sparked by a continuous drive for ever finer quality. 

Send for your copij of "File 
Facts on Precision Forgings" which 
outlines Utica's methods and facil- 
ities now engaged in jet blade pro- 
duction but ultimately generally 
available. 


PRECISION 



FORGINGS 



UTICA DROP FORGE & TOOL CORPORATION, Utica 4, New York 

MAKERS OF THE FAMOUS LINE OF UTICA DIOF FOROEO PlIERS AND AOJUSTABIE WRENCHES 
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is just getting imdcnvay, and it is ex- 
pected to make its first flight as soon 
as weather pcmiits. 

The Nord 2501 built by Siican is 
a twin-engine transport that looks much 
like the bairchild Packet. It is powered 
by Bristol Uereulcs engines of 2,-iOO hp. 
each, and probably will be produced in 
quantity this year for the French Air 

Other French transports now in serv- 
ice are tlic twin-engine Sneaso JO-P 
Bretagne, of which one experimental 
s'crsion lias been equipped with His- 
pano-SuiiU Nene engines; the Breguet 
76 Deux Pants, and the Snease 2010 
.\nnagnac. Production of these three 
planes is expected to end tliis year. 

► Reseatcli Ramjet-One of the bright- 
est hopes for the future of French avia- 
tion lies in the work Rene Leduc is 
carrying on witli ramjets. Lcduc’s first 
model lew as a glider late in 1947 and 
with engine on at the beginning of 
1949. This model, the Lcduc 010, was 
launclicd from the back of a transport 
plane. 

Since then, Leduc lias designed sev- 
eral new models, llie Leduc 016 is 
similar to the 010 but has a Turbomeca 
Marborc jet engine at each wingtip to 
assist at the launching and landing. The 
Lcduc 21 will be able to take off from 
the ground. It is expected to make its 
first flight this year. And the Leduc 



OURAGAN fighter now in service. 


21-S, now on the drawing boards, will 
be a supersonic plane. It is expected to 
fly for the first time in 1954. 

► New Developments— There may be 
other new developments in French avia- 
tion this year. 

o Snease is working on a highly secret 
guided missile project with the backing 
of the Air Ministry. 

• Scvetal of the major French builders 


liavc submitted designs for a twin-jet 
transport in a competition sponsored 
by the Ait Ministry. One of the de- 
signs is expected to be chosen and a 
prototype built. 

► Lithe and Light— All the emphasis in 
French aviation today is on smaller, 
lighter planes, nicre are no new four- 
engine transports in the works, and de- 
signers of combat planes ate stressing 
rate of climb, not size. 

There are at least two good reasons 
for this trend. First, P'rance today can't 
produce a jet engine ns powerful as the 
latest American and British models. 
That means smaller, lighter planes to 
get the same performance, or buying 
tlic license rights for foreign engines. 

Second, top Ftencli airoien assign 
lop priority to home defense. They 
point out tliat France is only 15 min- 
utes jet flying time from tlic Iron Cur- 

'Ihc French bcliei c they made a seri- 
ous mistake in the years after the war 
by following the American and British 
trend toward bigger, licavicr combat 
planes. Prototypes of these first post- 
war French planes now have been aban- 
doned. In the future, tlic F'rench will 
concentrate on small, fast-climbing in- 
terceptors that need shorter landing 
strips. Tliey believe that is the type 
plane that France, and other conti- 
nental European nations, need most. 


SCI^FLEX ASSURES 
LOW MAINTENANCE BECAUSE 
IT PERMITS SIMPLICITY 

When operating conditions demand an elec- 
trical conneaor that will stand up under the most 
rugged requirements, always choose Bendix 
Scinflex Electrical Connectors. The insert mate- 
rial, an exclusive Bendix development, is one 
of our contributions to the elearical connector 
industry. The dielectric strength remains well 
above requitemenis within the temperature range 
of -Cyp to -l-275'F. It makes possible a design 
increasing resistance to flasbover and creepage. 
It withstands maximum conditions of current and 
voltage without breakdowo. But that is only part 
of the story. It's also the reason why they are 
vibration-proof and moisture-proof. So, naturally, 
it pays to specify Beodix Scinflex Connectors and 
get this extra protection. Our sales department 
will be glad to furnish complete information 
on request. 
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M-7500 Connectors 

Help meet critical hermetic 
sealing recpiirements 

Monowatt M-7500 Series Connectors 
will give hermetically (vacuum) scaled 
protection to circuits of vital electronic 
and electrical equipment when sub- 
jected to the most critical requirements. 

In both mstalliilion and operation, 
M-7500 Series give service beyond that 
normally provided by hermetically 


You can have catalog information on 
M-7500 Series Connectors or a catalog 
of all Monowatt connectors and wiring 
assemblies simply by completing and 
sending this coupon. •(pm. 




Italy Eager to Help NATO in Air 

Design progress and engineering effort mark rebirth of 
field which was Italian speciality. 


Italy’s first delta-wing jet aircraft, 
tlte Ambrosini Sagittarius which made 
its first flight early in January this year, 
underscores the new Italian renaissance 
in aircraft design. 

The Sagittariu.s advanced trainer is 
just one of the many interesting and 
novel aircraft designs developed by the 
Italians in the postwar yeats- 

► Rebirth— Once famed in aeronautical 
circles the world over for advanced 
thinking in aerodynamics and aircraft 
design, tire Italians slipped badly in 
the performance of their aircraft during 
World War II. 

But in about 1948 the wheels of the 
aircraft industry began to turn again, 
and since then the Italians have steadily 
progressed in a field which tbev once 
nearly dominated. 

Most of these designs arc small and 
light airplanes; Italy has not the re- 
search, development or production 
facilities for heavy aircraft- But with- 
in this general category, there is a whole 
group of trainers designed to the general 
formula of high performance for low 

► Sagittarius Details— The new Am- 
brosini design is a classic example of 
what the Italians are trying to prove 
with their new formula. Tire plane 
is all-wood eonstraction, and is an ex- 
perimental version of a metal prototype 
to be fitted with a more powerful en- 
gine. The current powerplant is a 
Trenclr Turbomeca Marbore jet engine 
rated at about 900-lb. sea level static 
thriist- 

Wings of the dirplane ate 45-deg. 
dcit.i layout. This layout has been 
tested in flight for stall characteristics 
in an airframe using an Alfa piston en- 
gine of 215 hp. 

The first two test flights were made 
Jan. 5 at Bressanonc, for a total flight 
time of 45 minutes. The Saggittarius 
was designed by Stefanutti, who is well 
known for his Ambrosini FAI Super- 
sette design, a propeller-driven plane 
whose flying qualities closely resemble 
those of jet aircraft. 

► Other Trainers— Italy’s first jet trainer, 
the Fiat G.80, made its first flight at 
the beginning of 1952. It was designed 
bv CabiielH, and has been mentioned 
as a possibility for conversion to a night 
fighter. Such a version would be pow- 
ered by the dc Haviliand Ghost turbo- 
jet. 

Caproni, an old-line Italian aviation 
firm, developed the jet-engined ACTF 
5 which made its first flight in 1952. 
This plane is also of wooden construc- 


tion, and uses the French Turbomeca 
Palas jet engine rated at 330-lb. sea 
lacl static thrust. 

Three ad\’anced trainers, designed to 
meet the requirements of a government 
competition for a training plane based 
on the North American AT-6, made 
their first flight toward the end of 1952. 
These were the Fiat G.49, Macchi 
M.B.323, and the Piaggio P.150. 

New Designs 

Italy ha.s a considerable number of 
expert engineers of international repu- 
tation; until 10 years ago, these men 
had government money and facilities 
available in large quantity. Typical of 
these facilities was the supersonic wind- 
tunnel at Cuidonia, near Rome, which 
was unmatched anvwhere in the world 
at the time- 

These experts arc still directing the 
engineering offices from which come 
designs for the leading Italian firms. 
Their work as designers, in abeyance 
during the first postwar years, has now 
been resumed with renewed vigor- Ex- 
perimental stations, fairly well equipped 
by modem standards, now are available 
to these men at Turin and Milan. 

In general, the new Italian planes are 
designs only, eitlier a completed pre- 
liminary layout, or a study based on the 
possibility of building a plane, In most 
cases, financial difficulties will prevent 
even prototype construction at this 

But the designs arc no less interest- 
ing for this, because they are the work 
of specialists who in the course of many 
veais built aircrafts that were famous in 

► Men and Designs— Drawings of the 
Macchi M.B.324, a jet interceptor with 
delta wings, have been completed in 
the drawing offices of the designer Baz- 
zocchi, who was responsible for the 
most famous of the Macchi fighting 
planes. Plans have been made for build- 
ing the first model of this interceptor 
on a smaller scale, and with a less- 
powerful engine than originally speci- 
fied. 

At Sesto Calcnde, a jet fighter with 
delta wings has taken shape on the 
drawing board of Alessandro Marchetti. 
Another of his designs is a twin-engine 
transport plane, somewhat reminiscent 
of the Fairchild Packet. 

At Caxina Costa, near Milan, Filippo 
Zapata of the Giov-anni Agusta Aero- 
nautic Works, has completed his studies 
for a twin-engine plane for civilian 
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itrvice. This plane has general cliar- 
jcteristics comparable to those of the 
Martin 4-0-4 or the Convair 340, Com- 
pound piston engines ate to be used. 

In the helicopter field, two experi- 
mental models are almost complrted. 
The Piaggio D.4 is being built at the 
Piaggio Works at Pontedera from a 
design made by d'Ascanio, and the 
B.S.M. 2 Libellula has been designed 
by Bordoni and Giannini of the Man- 
ralini works in Rome. 

Industry's View 

in the few years prior to World Wat 
II, Italy tanked among the first coun- 
tries in e.xports of planes and aeronau- 
tical materiel. Its industry then gave 
vteady employment to 60,000 wotxers 
and the number rose to 160,000 in 1943 
at its peak point. 

Unlike Germany and France, fac- 
tories in Italy came out of the war 
almost undamaged. In the postwar 
years, leading companies have repaired 
their losses and brought their plants 
up to date in buildings and machinery. 
But the scarcity of orders keeps the 
present number of workers down. 

Available factory space would allow 
hiring at least another 50,000 workers 
in a relatively short time. The labor 
pool could be quickly trained as most 
of them were formerly engaged in air- 
craft building. 

So it can be understood why the 
ftalians are watching with keen interest 
the possibility of making a contribution 
to the air rearmament of the West. 
^Inadequate Recognition— During the 
last two years, aircraft manufacturers 
spent ia^e amounts of money prepar- 
ing designs and factory space, and have 
been encouraged to do so by the 
Italian govemment- 

But in the view of the industry, 
the $26 million offered to Italy as 
America’s contribution toward the cost 
of the NATO aviation production does 
not constitute adequate recognition. 

Tlie criticisms made by the Italian 
manufacturers are not directed so much 
at this point. What really does annoy 
them is their feeling of continual delay 
on the part of the NATO general staff 
in coming to a decision as to the types 
of aircraft to be produced. 

If the present system of postponing 
any decisions while awaiting the produc- 
tion of better models continues, the 
Iralian industry says that Western 
Europe will find herself in the same 
position in which France and Great 
Britain stood in 1939. 

There are strong advocates of the 
German World War II aircraft produc- 
tion plan in Italy. ’These forces fed 
that agreement should be reached im- 
mediately on desired performance, and 
when once this agreement has been 
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Here’s the latest in a long line of aircraft test equipment by Sprague. 
Tow it right up to the aircraft over the roughest terrain, set the park- 
ing-brake, connect the hoses and you're ready to make hydraulic 
system tests any-where, any-time. Reduces expensive down time — 
keeps 'em flying! This heavy-duty machine is built sturdily throughout 
to take the roughest kind of airport treatment and give you trouble- 
free, dependable service. Fully equipped with all necessary instru- 
ments, controls and connecting hoses. Ready for immediate service, it 
will: (1) Flush or fill the system with micronically filtered hydraulic 
fluid. (2) Test aircraft hydraulic system without necessity of operating 
aircraft engine. (3) Test all components of system for leaks. Write for 
further information concerning this model or for variations to suit 
your particular requirements. 


Model S-27I-10-PE (at left) , electric motor 
driven portable hydraulic tert stand. Avail- 
able with explosion-proof or general pur- 
pose electrical system. Built for service 
with mineral oil or Hydrolube (H-2) or 
Skydrol hydraulic fluids. Note sturdy frame 
and weatherproof housing, knuckle steer- 
ing. large wheels with individual spring 
suspension. Basic Dimensions— Overall 
length 76Vi", overall width 57", height 52", 
tread 49", wheel base 54 


SPRAGUE 1144 West 135th St., 


attained, production should start. 

The Italian manufacturers consider 
that it does not matter whether or not 
the planes and components to be made 
arc Italian or foreign designs. In this 
viewpoint they disagree with their de- 
sign offices, and they agree with the 
Italian Govemment. 

What matters from the industry 
point of view is that a start must be 
made without further delay. The iii- 
dustt)’ also feels that jobs should be 
distributed over the industries of sev- 
eral countries so as to assure the use of 
each one's specialization. At the same 
time this plan would allow production 
on a scale and for a continuous period 
which will make it possible to reduce 

Italian Air Force 

llie goal for Italian air power in 
19SJ is 1,000 first-line aircraft, accord- 
ing to the Italian Ministry of Defense, 
of these 1,000 airplanes, one division 
is expected to consist of army trans- 
ports, which can be placed at the dis- 
posal of the 58 Tactical Air Force in 
1955. The remainder would consist 
almost exclusively of fighters (Repub- 
lic F-84 Thunderjets, and de Havilland 
Vampires built in Italy). 

The foundations for this growth have 
been laid in the last two years, which 
have witnessed a notable eSort on the 
part of the Italian Air Forces in better- 
ing its logistical and equipment status. 
► The Situation Now— As a consequence 
of this effort, here is the situation at 
the beginning of 1953; 

• Schools. The Aeronautical Academy 
has been organized at Nisida for train- 
ing pilots on permanent service. Each 
year 75 pilot officers graduate from the 
academy. 

Three groups of training centers in 
Apulia and Sardinia have been organ- 
ized to train pilot officers of the reserve. 
Each of these schools can take the 
popils from their first flight right 
through jet aircraft. 

A fourth group of training schools 
is planned for Sicily. The annual num- 
ber of pilots from all these schools is 
expected to mount to about ^OO, 

Specialist training centers have been 
opened in various locations, and about 
3,000 are graduated each year. 

Specialized schools for fighters, for jet 
aircraft, for air strategy and tactics and 
similar units have started. 

• Forces. Italian aviation now has six 
divisions of fighting airplanes which are 
almost entirely made up of the Republic 
F-84 Thunderjets and de Havilland 
Vampires. The remainder of the force 
consists of one batallion of observation 
planes, two divisions of transport 
planes, and two groups of anti-sub- 
marine planes. 

• Airports. There ate currently avail- 
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AUTOMATIC CONTROLS 
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• . . for AEROTEC controls custom- 
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' able 1 6 army airfields with concrete run- 
ways about 5,000 ft. long, and four 
with runways over 6,500 ft. long. 

Air Transport 

The development of Italian civil avia- 
tion will be based on plans prepared b\ 
the Ministry of Industry providing for 
the purchase of 14 new four-engine 
planes and 12 twin-engine ones from 
the United States. 

Italian companies will be able to en- 
large their services into North and 
South America, at present limited to 
one weekly service for South America 
and two for North America. These com- 
panies will also be able to develop new 
lines for the Middle East and India and 
to resume their inter-European lines. 

After the delivery of the new aircraft, 
Italy plans to operate these overseas 

• To North America, five weekly serv- 

• To Buenos Aires, two weekly services. 

• To Caracas, one weekly service. 

• To Nairobi, one weekly service. 

• To the Middle East and India, six 
weekly services. 

Execution of these plans depends on 
the allocation of adequate funds by the 
Ministry of Finance. At this writing, 
these allocations have not yet been 

► After the Storm— Only two ait carriers 
.survived the 1950-1951 depression that 
led to the liquidation of all the air trans- 
port companies financed exclusively 
with Italian capital: 

• Alitalia, financed as a joint effort bs 
the Italian government (55%), British 
European Airways (30%), and private 
Italian investors (15%). 

This company was hit hard in 1951 
and only lately has been able to operate 
all its line services. But it has succeeded 
in overcoming diSculties, and it enters 
1953 with much improved prospects- 
Alitalia is currently running service to 
South America, London, Egypt and the 
Near East from Rome. There ate plans 
to run a service from Milan to Frankfurt 
shortly. 

• LAI (Linee Aeree Italiane), run as a 
joint effort by the Italian Government 
(40%), Trans World Airlines (40%) 
and private Italian investors (20%). 

LAI has been operating regularly 
since it was formed; it has taken over 
part of the staff dismissed by companies 
that ceased operating in 1951 and pur- 
chased— at about tire same time— 10 
Douglas DC-3 models. LAI has ordered 
three Douglas DC-6 aircraft in addition 
to the two now in its fleet, and five twin- 
engine planes (maker unspecified) for 
delivery' during 1953. 

LAI operates inland lines to the ma- 
jor Italian cities and international routes 
to Tunis, Istanbul, Cairo, Tel-Aviv, Jafa 
and New York. —Diego Strmiero 
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Any lime you fiy in a Martin 4-0-4, Superior tubing is 
probably working for your safely. 

Once you're airborne, watch the 840-pound main land- 
ing gear assemblies dip forward and up with amaiing 
speed, even ihougb they may be working against a 180 
m.p.h. drag. Fast landing gear retraction give* you an 
extra margin of take-off safety because "dean" aircraft 
have better flight characteristics. 

Chances are your Marlin -1-0-4 contains many feet 
of Superior H” stainless steel tubing. In the hydraulic 
system, this tubing operates at a pressure of 3000 p.s.i.. 
normally. On Martin’s torture racks, it has demonstrated 


remarkable endurance under violent pressure surges at 
1000 cycles per second, even around minimum bends. 

Performance like this may well have a bearing on your 
production problems as well as on your personal safety. 
Superior’s long experience in fine tubing, backed by 
highly-developed production equipment and extensive 
research and testing facilities assures you of top-quality 
smalt tubing for doing tough jobs well. Outline your 
own production problems in a letter In us, right now— 
we'll send you complete information and the appropriate 
Data Memo by return mail. Address; Superior Tube Com- 
pany, 2040 Germantown Ave., Norristown, Pennsylvania. 
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CF-100 CANUCK all-weather fighter is in full production at Avio Canada, is operational and may go to Europe with RCAF. 


Aviation Looms Large in Canada Budget 


Industry continues to expand for support of RCAF 
activity at home and in Korea, England and France. 


Toronto— The Royal Canadian Air 
l-'otce has been expanding its operations 
in the past year and now has fighter 
bases in England and in France, 
equipped with Canadian-built F-86E 
Sabie jet fighters. In England there is 
a fighter base and an air materials base; 
in France three bases are now ready 
or under construction and a fourth 
base is to be built this year. 

RCAF personnel are flying with 
the United States Air Force in Korea 
for combat experience, while transport 
squadrons of the RCAF have com- 
pleted years of flying supplies and 
personnel to and from Korea, including 
flying wounded back to North America. 

RCAF took delivery late in Novem- 
ber of its first Fairchild Packet freight- 
ers, and is continuing to take delivery 
of reconditioned World War II air- 
craft for training and reconnaissance 
operations- In an official report for 
fiscal year ending Mat. 31. 1952, De- 
fense Minister Brooke Claxton stated 
that 123 aircraft had been recondi- 
tioned in the first part of 1952, another 
155 were in the process of being re- 
conditioned. These included Avro 
Lancasters, North American Mitchells 
and Mustangs, and Douglas Dakotas. 
► Major Service— RCAF has in recent 
years had the largest appropriations of 


the three Canadian military services, 
dose to 40% of the entire defense ap- 
propriations. In the fiscal veat 1952- 
53, RCAF's appropriation was 5759,- 
310,000 out of a total defense budget 
of 52,001,725,000, which was about 
52% of the entire Canadian budget 
for the fiscal year ending Mat. 31, 
1953. 

Appropriations for the Defense Re- 
.search Board arc no longer itemized as 
to what branch of the seiv'ice the 
research is being done for, but ap- 
propriations in 1952-53 year were 542 
million, up from $32-5 million the 
previous year- For RCAF the Defense 
Research Board does work on guided 
missiles which are now in production 
for the CF-100 jet fighter; Arctic com- 
munications for aircraft, and research, 
at the big cxpeiinicntal section of Up- 
land Airport, Ottawa. 

RCAF now totals 38,500 officers 
and men and women in uniform, with 
some 2,500 overseas. Training bases 
continue to be expanded, and while no 
definite figures are available, several 
hundred million dollars have been 
allotted for construction contracts 
awarded by Defense Construction Ltd., 
Ottawa, goi'cmment corporation. 

This includes permanent barracks 
and quarters for married personnel, big 


air material and overhaul depots at 
various points in Canada, expanded 
runways and verv laige hangars at most 
major training fields. Monev' also goes 
for building complete new training 
bases in central and western Canada 
for jet fighter and guided-missile train- 
ing. 

In addition to training its own air- 
men and airwomen, Canada is training 
airmen from North Atlantic Treaty 
Organization countries at many fields. 
Student airmen from Great Britain, 
Norway, Denmark, Belgium, Nether- 
lands, France and Italy are graduating 
in a steady stream from Canadian fields 
as part of Canada's NATO contribu- 

► Radar Network— While Canada's air- 
base construction program is expected 
to reach its peak this year, little official 
data has been released on construction 
of radar installations. 

TTte program for this has been esti- 
mated in Parliament to cost upwards 
of 550 million. It is a joint venture 
with the United States government in 
defense of northern areas of this con- 
tinent, and a growing number of U. S. 
ersoniicl are being stationed at radar 
ases in northern Canada, 

Production 

Montreal and Toronto arc the air- 
craft centers of Canada. Around these 
two cities are concentrated the majoritv 
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ol this countiy's airframe aad engine 
manufacturers. 

Here are the firms that are backing 
up the RCAF and the civil air industry: 

• Canadair Ltd., Montreal subsidiary 
of General Dynamics Corp., is pro- 
ducing the f^orth American F-86E 
Sabre at ttie rate of about 40 per month, 
double its rate one year ago. Although 
primary production of this top fighter 
is for RCAF, some 400 ate being al- 
lotted to the Royal Air Force under 
NATO agreements, and some have been 
sold to Ae U. S. and are in service in 

Currently powered by the General 
Electric j4? series of turbojets, the 
Canadair Sabres will soon use the 
Orenda, designed and built at the 
Toronto plant of A. V. Roe. 

Lockheed T-3J jet trainers and 
Becchcraft T-36 twin-engine trainers ate 
also being built by Canadair under 
license. By midsummer, the firm eimects 
to be turning out about 40 of the 
former design per month, and to have 
made the first flight of the T-36. 

Canadair was completing negotiations 
at year-end for building a modification 
of the Bristol Britannia at the Montreal 
factory for both civil and military use. 
It is expected tliat a version for the 
RCAF will have piston engines suitable 
for low-flying reconnaissance work. 

Canadair is also working on a suo- 
ccssor to the DC-3 for feederline opera- 
lions— the CL-21— and lias been 
conducting a worldwide sales survey 
lor markets for such a plane. 

Development has not gone beyond 
the drawing-boards pending the market- 
ing survey. Should Canadair go ahead 
with the CL-21, the company will 
have it and a modification of the 
Bristol Britannia for export sales. 

Employment is building up to an 
estimated 16,000 workers at the end 
of this month. 

About 120 firms supply the Cana- 
dair production line with parts and 
components, and the Montreal factory 
has been further expanded during the 
past year, to cover about 60 acres. 

• Canadian Pratt & Whitney Ltd.. 
Montreal, has started production in its 
new $3-million factory of a Wasp 
piston engine for the Harvard Mk, 4 
trainer. About 1,000 engines have been 
ordered. 

• Canadian Car & Foundry Ltd., Fort 
William, Ont., is building the North 
.American Harvard Mk. 4 trainer in a 
quantify estimated at approximatelv 
1,000. 

• Rolls-Royce of Canada, Montreal, is 
building a $2-mi!lion factory for the 
production of its Nene turbojets for 
the Canadair-built T-33 trainer. Pro- 
duction on the engine, valued at about 
533 million, is to be started this year. 
Order is estimated at 1,000 engines. 

• Bristol Aeroplane Co. Canada, 
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Montreal, is constructing a $2-million 
facility for a Canadian government air- 
craft and engine overhaul contract total- 
ing $12,400,000. The company is also 
bringing in some British-built Bristol 
170 freighters for Canadian civil and 
military operations. 

• A. V. Roe Canada Ltd., Toronto, 
opened a go\cmmcnt-financcd plant 
last summer to build the Orenda turbo- 
jet. This plant, with equipment, has 
reportedly cost up to $35 million. It 
will produce under current orders an 
undisclosed number of Orendas valued 
at $65 million, says the Canadian gov- 
ernment. 

Close by is Avro’s aircraft plant, now 
turning out CF-100 Mark 4 Canuck 
figliters for the RC.\K. These are going 
into operational use at various RCAF 
Ixiscs througliout Canada, and it is 
believed that later this year they will 
be sent with squadrons to England and 

Employment at Avro is now over 
1 5,000. There are 400 major subcon- 
tractors, mostly in the Toronto area, 
keeping the Canuck and Orenda pipe- 
lines full. 

Avro is continuing tests with its two 
Jetliners, four Derwent transport proto- 
types, but production of these has been 
stopped for some time now. 

About $120 million has been spent 
by the Canadian government on Avro 
development at this plant. 

■ De Havilland Aircraft of Canada Ltd., 
Toronto, is now Enishing a new $4- 
million factory, near the former site 
.since taken over by tlie RCAF as part 
of an equipment and overhaul rase, 

Production includes Beaver and Ot- 
ter single-engine high-wing transports. 

During the fiscal year ended Septem- 
ber 1952, DH Canada built 232 Bea- 
vers, according to the annual report 
of the company, and most of tne.se 
went to the United States. Some are 
now .serving U. S. forces in Korea. 

Tliis is the oldest Canadian aircraft 
firm, and celebrates its 25t1i anniversary 
this year. There arc about 2,200 em- 
ployes. 

• Canadian General Electric, Toronto, 
completed a $2-million factory last 
summer for the overliaul and repair of 
the GE J47 turbojet engines used in 
the Canadian-built F-86E Sabres. Plant 
was built by the government and is 
operated by Canadian GE. 

These arc the major Canadian air- 
craft factories. There are a number of 
others in various sections of Canada, 
doing mainly overliaul and component- 
parts manufacturing. 

Air Transport 

Civil aviation in Canada has shown 
considerable activity in past months. 
New aircraft have been ordered by 
major airlines, international routes by 
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forged or finished machined — come to 
Camden Forge. 
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Amehicam Electhcc’s answer is the 
ultimate utilization, of all availoble 
magnetic materials to convert electric 
input to maximum power output! 

This is possible not only by proper 
choice of material and precision crafts- 
manship, but by indiaidualty design- 
ing the laminations for the conditions 
of operation and the specific job to be 
done! As a result, American Elec- 
tric has now developed tooling for 
almost any conceivable miniature re- 
quirement in both production and 
prototype models. 

American Electric Miniatures 
are noted for their high power-to- 
weight ratio; furnish compact means 
for driving airborne and ground equip- 
ment, such as cams, clutches, timing 
devices, antennas, actuators, optical 
equipment, fans, blowers, recording 
devices, etc. 

Quiet, light in weight, extremely 
nigged and reliable. Specify A-meri- 
CAN ElectbicI Recommendations 
gladly given. Write, wire or phone 
requirement details. 


0 MINIATURE 0 





O MINIATURE COOLING TI 



I oinmcrcial scheduled and chartered 
airlines have inereased, and a number 
I of U. S. charter operators have been 
licensed to operate in Canada. 

Major Carriers-Largest Canadian 
operator is Trans-Canada Air Lines, 
government-owned service which has 
a monopoly on transcontinental, trans- 
: Atlantic and North American services 
originating in Canada. TCA has re- 
cently ordered British and U. S. air- 
craft to replace its present fleet of 23 
j DC-4M North Stars and 27 DC-3 
; Dakotas. 

An order for 15 British Vickers 
Viscounts has been placed at a cost of 
511,300,000. Delivery is to start in 
the summer of 1954. They will be used 
on North American services, including 
Canadian-U. S. routes. 

Eight Super-Constellations have 
been ordered for delivery in 1954 for 
trans-Atlantic and Caribbean use. 

TCA increased its passenger trade 
by 20% in the past year, carrying 
1,125.000 passengers on North Ameri- 
can and international services. TCA 
also extended its trans-Atlantic service 
to France and Western Germany. 

Next largest air carrier is Canadian 
Pacific Airlines, now operating a num- 
ber of new intercity services in eastern 
Canada. For the first time since TCA 
came into being in 1936, the Canadian 
Air Transport Board opened new inter- 
city services last year in eastern Canada 
to another airline, by granting CPA a 
route from Toronto to Montreal via 
Noranda-Rouvn. 

Some time earlier, CPA had been 
granted a similar inter-city service in 
western Canada between Vancouver 
and Calgary, stopping at a number of 
small cities not touched by TCA’s 
transcontinental service. CPA has also 
applied for an all-cargo license from 
Montreal and Toronto to Vancouver, 
with a few stops in western Canada. 
CPA has ordered a number of Convait 
aircraft in the U. S. for these routes. 

► International Services— CPA has been 
licensed to operate passengcrand freight 
service from Vancouver, Canada, to 
Mexico City, Lima, Rio de Janeiro and 
Sao Paulo, Brazil. 

Tills will fit in with CPA's service to 
and from Hong Kong and Tokyo, and 
will provide 70-hr, service from the 
Orient to South America, with no stops 
in United States territory. It is ex- 
pected to overcome immigration diffi- 
culties for Orientals with destinations 
outside the U.S. when aircraft stop en 
route at U.S. ports. CPA also operates 
a Vancouver-Hawaii-Australia service. 

For its trans-Pacific and South Amer- 
ican services CPA has ordered two Brit- 
ish de Havilland Comet jet transports, 
of which the first was scheduled for de- 
livery last winter. CPA has also ordered 
six Douglas DC-6B aircraft in the 
llnited States foe use on its Tokyo-Van- 
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...from Los Angeles 
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AVRO’s New CF-100 Greer-Tested 


Faniuue A. ^ . K<h- Cuna.la Llil. 
rountB on (jr^er <le|>en()al>ilily 
for quulitv roiitrni equipint-nl 

Leading mamiiaetiircrs in Cmiaelii, 
United Slates and other countries 
throughout the world, choose Creer 
ui|iiipment for their precisinn testing 
operations. Airlines count on Greer to 



GREER PORTABLE HYDRAULIC 
TESTER provides hydraulic test fluid 
to .3401) psi and flows to 20 gpm for 
hydraulic s\ stcm test on the flight line. 


keep 'em Hying. For accuracy, de- 
peiidiibility, precision testing that mini- 
mizes the human element. Greer is the 
standard of the aviation world. 

Today, Greer offers a complete line 
of slundaril test and maintenance 
e()uipmeut. . This stundardization has- 
leached the print where Creer units 

on letterhc-.id tor your free copy). 

Of course, there will always be out- 
of-ordinary test requiremeuis. To fill 
them, Greer mainhiins a highly-spe- 
cialized engineering staH ready to dis- 
coss ijoiir problem without ohligatioii. 

TESTEOUIPMENT 



GREER STATiONARV HYDRAULIC ACC:ESSORIE5 TEST STAND is sliom, 
here in operation at the .Arm plant in .Malfon. Ontario. This machine fully checks 
ht'draulic s\ stem accessories iucliidiiig the system pomp at flow rates to 20 gpm 
and pressures of 3400 psi. Creer also Iniilds test e<iiiipmeiil to your specifit-alions. 

Grepr Hydraulics Inc. 454- Eightceiilli St.. Brooklyn 15, N. Y. 


couver and Honolulu-Vancsuver serv- 
ices. CPA’s major domestic services are 
still in northern Canada, where modem 
aircraft are taking men and supplies on 
scheduled and non-scheduled routes 
into areas far north of the railways. 

► Otlier Operators— There are a few 
other scheduled airlines in operation on 
short routes in Canada, principally sub- 
sidiaries of CPA in the area north of the 
St. Lawrence River in eastern Canada. 
Maritime Central Airways operates in 
the Atlantic coast provinces, and Queen 
Charlotte Airlines on the Canadian Pa- 
cific coast. 

There ate many non-scheduled oper- 
ators in all parts of Canada, and there 
has been a growth in the number of 
mining and development companies 
operating their own aircraft to ferry in 
passengers and machinery of all kinds to 
northern mining developments- 

With growth of this mining business 
and the stake of American investors in 
Canadian natural resources develop- 
ment, has come the request of Ameri- 
can charter operators near the interna- 
tional border tor routes into Canada. A 
number of these have been licensed in 
recent months for operation in limited 
areas of Canada from points in the 
United States and Alaska. These charter 
operators will also tap the tourist busi- 
ness into Canada. 

A number of Canadian charter oper- 
ators have been licensed on interna- 
tional routes, primarily for all-cargo 
services into the West Indies area. 

► Government Services— Provincial gov- 
ernment air operations have continued 
to expand in the past year, especially in 
Ontario and Saskatchewan where the 
governments operate airlines on a com- 
mercial basis for forestry patrol, forestry 
fire-fighting and to provide ambulance 
ser^'ice to outlying points not visited 
by commercial operators. Canadian- 
built de Havilland Beavers and Otters 
ate generally used in these services. 

The province of Mew Brunswick has 
started annual insect-spraying opera- 
tions through charter operators, some 
from the U. S. 

Canadian charter operators as well as 
the RCAF have done considerable 
aerial photography for mapping pur- 
poses in practically unexplored areas of 
Canada tor many years. This work is 
continuing, and recently a Canadian 
company, Photograpliic Survey Corp.. 
Toronto, uns given a S2-roillion con- 
tract to complete an aerial-resources in- 
\cntory of Pakistan under the British 
Commonwealth Colombo Plan for de- 
velopment of Southeast Asian areas. 

The latest report of the Department 
of Transport (for tlic year ended Mar. 
31, 1951) shows that Canada had a 
total of 296 cir ilian airports, of which 
237 ate for kind-equipped aircraft, and 
59 arc water airports for seaplanes.- 
James Montagnes 
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Australian Aviation Marks Time 

Economy wave washes out planned expansion of RAAK 
and dilutes present air force activity. 



By Marcel J. Grobtucb 
(McGraw-HiU Wo:Id Newi) 

Melbourne— Economy’s axe cut the 

E out from under Australia’s am- 
is plans for the expansion of avia- 
tion in 1952. 

Financial difficulties prevented ap- 
propriations from reaching the desirra 
and expected levels forecast in last 
year’s report. 

This new economy campaign has 
forced the Royal Australian Air Force 
to curtail its expansion and to limit 
even its present activities. Some re- 
fresher fli^t training courses have been 
discontinued and a good part of the 


Australian contribution to the fighting 
in Malaya was withdrawn, 

► No U. S. Transports— Most painfully 
felt was the decision not to purchase 
transport aircraft from the United 
States. The RAAF felt that a sizable 
numlKr of Fairchild C-I19 Packeb 
should be ordered without delay; cur- 
rent transport squadrons are making do 
with a limited number of tired Douglas 
C-47 Dakotas. 

Attempts are now being made on Bie 
political level to obtain a number of 
modem transport aircraft from the 
United States within the framework of 
the ANZUS Pact or on some other basis 
not requiring the expenditure of dollar 
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ficiency in this field makes senior 
officers most unhappy. 

► Fighter Picture— The situation is only 
slightly better in other fields of military 
aviation. The courage and ability of 
Australian air force personnel, so well 
typified by current activities in Korea, 
have not been matched by the equip- 
ment put at the disposal of pilots. Brit- 
ish Gloster Meteors provecl to be 
rather poor type of fighting plan 
despite strong denials by politicians and 
certain amichair air leaders. 

Australia’s only hope is the current 
preparation for local production of 
North American F-86 Sabres fitted with 
Rolls-Royce engines and with locally de- 
signed improvements which are ex- 
pected to boost this fighter’s potcnc)'. 
There is still some hope in Canberra 
that the United States would find it 
possible to supplement the local pro- 
duction with a certain number of U. S.- 
built Sabres. 

There is no doubt that local manu- 
fachirera could develop an advanced de- 
sign and Commonwealth Aircraft Corp. 
was understood to liave a revolutionary 
all-weather fighter design in the works. 
But lack of ninds has again made fur- 
ther research impossible. 

English Electric Canberra jet bomb- 
ers, soon to be produced in Australia, 
ate the great hope on the bomber side, 
but experienced observen fear that 
when the bomber is finally produced in 
large quantities it may be almost obso- 
lescent. In the meantime, old Avro 
Lincolns are used but these have obvi- 



S.-operated 


IS building the twin-seat jt 
trainer version of the Vampire for Aus- 
tralian needs. Taking into account the 
reduced appropriations 
these planes could be al 
for present needs, especially since ar- 
rangements have been made with the 
U. S. authorities to have the Korea- 
based pilots trained in U. S 

► Other Types— Australia 
-built pilotless jet target planes are being 
produced in increasing quantities, and 
tests and improvements nave increased 
the interest of experts in these neat little 
planes with large opportunities. 

Lockheed Neptunes are being slowly 
delivered from the United States and 
local reception of these planes borders 
on enthusiasm. The onlv regret is that 
more could not be obtained. 

The Royal Australian Navy has c 
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deted 40 Faircy Gaiuict tutboprops anti- 
submarine aircraft from the United 
Kingdom at £9 million but deliveries are 
scheduled for 1955. Most of the planes 
ordered will be used for operational pur- 
poses, with only a small percentage 
going to training schools. 

One of the greatest disappointments 
to the .Australian public is the inability 
to find money to purchase helicopters, 
for which all services are clamoring. It 
seems that only the Navy will be able to 
obtain a small number of Bristol heli- 
copters for rescue worh. 

The Army was particularly disap- 
pointed as it had already a number of 
personnel in training for this purpose. 


Specific -Australian conditions have 
proved on many occasions that heli- 
copters ate absolutely necessary in 
rescue work for civilians. 

Production 

The gosemment aircraft factories arc 
currently producing the first quota of 
4S Canberra light bomber aircraft to 
the designs of English Electric Co. Last 
of the 73 Avto Lincolns are being pro- 
duced now with major modifications so 
that they will be used for long-distance 
reconnaissance work only and not as 
bombers. 

At its Bankstown plant near Sydney, 
dc Havilland Aircraft Pty., Ltd-, is busy 



Westinghouse Air Brake 

^ COMPANY 

INDUSTRIAL PRODUCTS DIVISION WILMERDING, PA. 


producing 41 dual-control Vampire jet 
trainers as well as finishing the l>alance 
of 80 Vampire fighters to the design of 
its parent company in England. 

'I'he Commonwealth Aircraft Corp. 
is preparing the first of 72 Sabre fight- 
ers to the locally modified design of 
North American Aviation, Inc. Other 
aspects of its production include the ful- 
fillment of orders for 62 elementary 
trainer planes of its own design known 
as CAC-22, and production of Rolls- 
Royce engines. 

The Nene is at present in production 
but Avon engines will be produced in 
the near future and fitted to Sabres and 
Canberras. The same manufacturer will 
also be producing a single-row radial 
piston engine of its own design for 
fitting in CAC-22s. 

Early in 1953 the first locally built 
Canberra and Sabre should be flying: 
the firet de Havilland Vampire jet 
trainer was delivered in October 1952. 

Import-Export 

Australia’s great problem is still where 
to buy the aircraft it needs and wants. 

Senior experts think that most of the 
Amcrican-ty^ planes are better suited 
than British craft to Australian require- 
ments, but shortage of dollar funds 
makes it impossible to place large orders 
in the United States. In addition the 
United States has to take care of the 
needs of many other countries and de- 
liveries would be long-delayed. 

In the field of transport planes, this 
means that Australia will be buying 
British planes almost exclusively, espe- 
cially since jet transport is well along 
in England. It seems that Qantas’ order 
for Lockheed Super Connies will be the 
last big one from Australia for some 

Many inquiries have been received 
by Australia for the export of locally 
built planes such as CAC-22, but no 
deliveries can be promised in the fore- 
seeable future. 

Civilian Transport 

The year 1952 saw limited expansion 
of air transport activities, but this coin- 
cided with a small local economic re- 
cession and will probably not be re- 
peated in 1953- 

It is significant that, despite in- 
creased operations, not a single fatal 
accident was registered in 1952. This is 
due largely to the excellent organization 
and high requirements of the Australian 
Dept, of Civil Aviation. On the basis 
of previous years, Australia’s accident 
rate is 3.2 fatalities to every 100 million 
passenger-miles; 1.8 million passengers 
«ere canied by aircraft of scheduled air- 
lines in 1952. 

► Plane Replacements— The scheduled 
airlines are now facing the problem of 
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Tlie CRC 105 Decimal Digital Oil 

anew 


lial Analyzer 


for solving ordinary differential equations! 



fa«f, automatic computationil The CRC 105 computes 
60 increments of the independent variable every sec- 
ond, enabling complex ordinary differential equations 
to be solved in a fraction of the time required by man- 
ual methods. Engineers are freed from slow, manual 
computatioris for more important development teork! 


faster to code and operatai Special features have been 
built into the CRC 105 that make it extremely easy to 
code and operate. For example, a constant multiplier 
with 6-digit accuracy, varying between ± 1, is pro- 
vided for each integrator. Any integrator may be used 
to make basic decisions affecting the machine’s opera- 
tion. Any integrator may be coded to limit the miru- 
mum and maximum of a variable to given values. In- 
formation pertaining to any one integrator may be 
filled with one setting of the integrator switch. 


Fast filling, large capacityl The CRC 105 has a larger 
capacity than any other differential analyzer. It has 60 
integrators with a maximum accuracy of 6 digits and 
sign in each integrator. Use of the decimal number sys- 
tem and initial condition storage cuts ^ing time 75% 
over binary differential analyzers. Input-output media 
include automatic typewriter, punched paper tape for 
function storage and graph plotter and follower. 


Cajnpjiter ReAAUJxJL. 


aircraft replacement and no easy deci- 
sion is possible, 

The Government-owned Trans-Aus- 
tralia Airlines, which recently survived 
an organized effort to liquidate it as a 
socialistic organization, decided to buy 
Vickers Viscounts and six have been 
ordered for delivery in 1954. This will 
help, but some other replacement must 
be found for the company’s DC-3s. 

Australia National Airways surprised 
everybody by canceling its provisional 
order for six Vickers Viscounts. It was 
said that ANA is now favoring Britannia 
planes. 

During 1952 ANA concluded an 
agreement with the government which 
put the government airlines on a more 
competitive basis and gave ANA mans' 
advantages not previously enjoved. The 
federal government has also guaranteed 
a large amount for ANA’s needs to re- 
place its fleet. At the time of writing, 
ANA has expressed dissatisfaction and 
its latest idea is to press for merger with 
TAA. BCPA and TEAL. 

ANA has little, if any, chance to per- 
suade the government to do so, since 
the agreement with the govemraeni 
had not obtained the endorsement of 
all political parties. The Labor Partv 
is promising to proceed with its aii 
transport nationalization plans if re 
turn^ to power, and recent election 
results give it a better than usual chance 
of obtaining a majority in the Federal 
Parliament. 

Other minor domestic airlines are still 
struggling with their more or less obso- 
lete planes and at least one airline made 
an effort to start replacing its fleet by 
de Havilland Herons- It is not yet cer- 
tain that this is the right sort of plane 
for Australian domestic airlines. 

► Intematianal— In the field of Aus 
tralian intemah'onal services, Qantas 
has added a few ports to its routes, but 
its Far East services will probably be 
affected by the plans to operate Japa- 
nese air services on these routes. Qantas 
will shortly have the first of its Super 
Connies, fts new South Africa-Austialia 
air service has' still to prove its economic 
value. 

"The merger of Australian and British 
as well as New Zealand international 
airlines in the Far East area has been 
rumored but a great number of obsta- 
cles remains to be overcome. 

Very little is being done now in re- 
search. Most of the work is concen- 
trated in the Aeronautical Researcli 
Laboratories in the Dept, of Civil Avia- 
tion. 

In Woomcra, South Australia, the 
super-secret missile projects are so far 
failing to produce anything in the way 
of concrete results for public disclosure. 
Several U. K. aviation concerns are, 
liowever. showing interest in using these 
facilities for testing some of their new 
products. 
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German Aviation 
Willing, Waiting 

By Gerald W. Schroder 

(McGraw-Hill World News) 

Frankfurt— The beginning of 1953 
finds German civil aviation in a state 
of animated suspension, Pending rati- 
fication of the contractual agreements 
between the Allied Powers and tlie gov- 
ernment of Western Germany, all 
German efforts aimed at the reestablish- 
ment of a German airline are, of neces- 
sity, limited to abstract planning, blue- 
printing, and financial spade work. 

Tied to tliese contractual agreements 
is the treaty for the European Defense 
Community which, if ratified by all the 
participating powers, could bring into 
being a tactical German ait force which 
will consist of an estimated 1,300 planes 
and 85,000 officers and men. 

While awaiting ratification of tlie 
Allied-German agreements, certain Ger- 
man circles have been active in prepara- 
tory work. Most of these plans in tlie 
past two years have originated in the 
so-called "Bureau Bongers" in Cologne. 
Basically, Bureau Bongers has come to 
the following conclusions, which were 
submitted to an aviation committee in 
the German Ministry of Transport un- 
der the chairmanship of Dr. Kurt 
Wcigelt; 

• Full consideration of the interests 
and demands of German industry, and 
especially the export sector of German 
industry, must be an operational goal 
of any future German airline. As a 
consequence, adequate routes must be 
established to the U.S., South America, 
the Middle and Far East. Africa, and 
the most important European countries. 

• Realization of these plans cannot 
come overnight. Training of personnel, 
purchase of airplanes, and establishment 
of a domestic and foreign sales and 

step-by-step basis. 

• ‘xliganizational maturity” can be 
reach^ only after about four years, and 
“economic maturity” can only be 
reached in six years, the German plan- 
ners estimate, it is recommended that 
only first-class, operational material be 
bought. Since Germany does not now 
possess an aviation industry, she is 
limited to the purchase of foreign equip- 
ment. Purchase of 12 twin-engine 
planes (probably Convairs) has been 
suggested for European traffic and 12 
four-engine planes for intercontinental 
routes. The committee hopes that the 
German government will permit the 
dub'-free importation of equipment- 

► The Corporation— This aviation com- 
mittee finished its work on Nov. 26, 

1952, and was replaced on Jan. 6, 

1953, by the Aviation Equipment 
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Kohler Co. is a leading supplier to manufacturers of jet 
engines, commercial, military and private aircraft, agri- 
cultural and industrial test equipment, Diesel engines, 
automobiles, trucks, and tractors. 

The North American’s Sabre-jet shown, has in its 
equipment Kohler Precision Controls. 

Facilities for forging, die casting, machining, anodizing, 
are maintained all in one plant— with an experienced 
organization skilled in precision workmanship. 

Our engineers develop valves, fittings and kindred con- 
trols to specification for volume production. Write for 
illustrated booklet. 
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KLIXON 

Circuit Breakers 


Fly with United Air Lines New Convairs 


Uaiced's aew M&iaUoer Convairs embody ihe latest developments 
in aircraft efficiency, dependability and passenger comfort. These 
Convairs are faster, carry greater payloads and have increased 
cruising range. 

To guard the miles of electrical circuits in these MainUners, 
118 Klixoo D67S1-1 trip-free, push-pull Aircraft Circuit Break- 
ers stand ready to trip-out the circuit should overloads or shorts 
jeopardize the electrical system. As soon as the uouble is reme- 
died, the pilot or co-pilot re-establishes the circuit by pushing 
a button. 

Klixon Breakers are unaffected by shock, vibration, altitude, 
modon, regardless of the mounting posidon. Harmless transient 
shorts do not cause nuisance 

Bulledns showing dimensions, 
ratings, and performance char- 
acteristics give the complete 
story. Write for copies. 


SPENCER THERMOSTAT 

Divi^on ofMtfoh 6 ConInItCorpefeHen 
aaes fOIESI STREET, AmsaORO, MASS. 


Corp. witli licadquartcts in Cologne, 
riie founding of this new corporation 
coincided with the 27th anniversary of 
the founding of the old Lufthansa. 

Basic capital of the new corporation 
consists of 6 million D-maru, con- 
tributed by the following organizations: 

4.498.000 DM from the German gov- 
ernment, 1 million DM from the Ger- 
man railroads. 500,000 DM from the 
State of North-Rhine-Westphalia, and 

1.000 DM each from Dr. Rolf Hesse 
and Mr. Hubner, both of whom arc 
members of the Federal Transport 
Ministry. 

► The Men— These men are prominent 
in the new corporation: Leo Brandt 
(North-Rhine-Westphalia), Professor 
Edmund Frohne (Cemian Railroads), 
Lord-Mayor Dr. Arnulf Klett (Stutt- 
gart), Dr. Kurt Knipfet (German Trans- 
port Ministry), Professor Heinz Oefter- 
ing (Germarr Finance Ministry), Dr- 
Kurt Weigelt (Bad Hamburg), Hans 
M. Bongers (Cologne), and Mr. Holtje. 
'lire corponition is empowered to estab- 
lish branch offices within Germany and 
abroad. 

► ’lire Money— German circles in Bonn 
estimate that between now and 1955 
approximately 150 million DM will be 
needed to get the ne^v German airline 
on its feet. Efforts may be made to 
raise two-thirds of this amount, namely 
100 million DM, in countries other 
than Germany, and to raise the remain- 
ing 50 million DM within Germany. 
In all probability these 50 million Dfil 
will have to come from the federal gov- 
ernment, the states and industry. 

► The Industry— Here’s what some of 
the former producers of German planes 
are doing today; 

• Focke-Wulf is probablv one of the 
few of the old German plane manufac- 
turers still active in aviation- F-W 
maintains a factory in Bremen which 
builds gliders, and could expand produc- 
tion to include light sport planes with- 
out too much trouble. The firm also 
is reported negotiating for repair and 
overhaul contracts with the USAF. 

• Heinkel is fairly active in Stuttgart, 
where Heinkel machine toob could 
probably swing into the production of 
powerplant parts without great diffi- 
culties. The Heinkel factory could 
probably also be expanded to include 
the production of complete planes and 
motors. 

• Domier has a construction office in 
Spain and produces cotton looms in 
Lindau. Germany. Other parts of the 
Domier plant in Germany are still in 
existence and could probably be con- 
verted into assembly plants. 

• Henschel at Kassel is busy with the 
construction of tracks, buses, and loco- 
motives. Former leading Junkers engi- 
neers ate now working fiir Henschel. 

• Weser-Flugzeugbau, famous during 
I M^orld War 11 for its mass production 


292 


AVIATION WEEK, 


2, 1953 


How a let engine runs on its “nerves’ 



Auxiliary “nerve center" 
of a jet's engine, this 
complex gearbox 
transmits the power that 
runs oil and fuel pumps, 
generators, and other 
vital accessaries. 

To produce this intricate 
unit for J-40 engines, 
Westinghouse looks to 
Lycoming for precision 
production. 
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of the Ju 87 Stuka, is at the moment 
engaged in tlie construction of ships, 
but is reported capable of conversion to 
plane manufacture. 

• Messerschniitt is reported thinking of 
opening shop in Essen and Augsbu^, 
The firm is supposed to have a construc- 
tion office in Spain where improvements 
to the light transport Me ibS are sup- 
posed to be on the boards. 

The firms of BMW (Bayerische 
Motoren Werke), Ficseler, and Daim- 
ler-Benz are noncommittal at the mo- 
ment, and firms like Junkers and Arado, 
which have lost everything, are particu- 
larly handicapped as far as a new start 
is concerned. 

► Interim Status— In the meantime, the 
Germans have become quite active in 
the glider field. After only about one 
and a half years' work, th^ can look 
back on the construction of 442 com- 
plete gliders with about 310 in various 
stages of construction today. A num- 
ber of glider clubs have b«n formed 
and glitkr schools have been established 
in Borkenbetge, Feuerstein, Hangelar, 
and Juist. 

During the past year, many more 
Germans have been integrated into 
aviation work which up till now had 
been the exclusive domain of the oc- 
cupying powers in Germany- This work 
includes operation of airports, traffic 
control, and air safety programs. 

► Air Transport— Civil aviation in Ger- 
many today is still not an accomplished 
fact. If and when it comes it will prob- 
ably become a potent force on Euro- 
pean and intercontinental routes within 
two or three years. Even though foreign 
capital may be asked to participate in 
the resurgence of German civil aviation, 
the basic fact remains that the Germans 
have the engineering know-how, the 
potential plant capaci^, and an ample 
reservoir of all types of aviation experts 
and personnel to start and operate a 
purely German civil aviation program. 

Of all branches of German industry, 
it is probably the aviation industry 
which is most anxious to have the con- 
tractual agreements ratified in the near 
future. Unless these agreements ate 
ratified, or unless separate protocols are 
put into effect, all German efforts to 
become airborne again must, of neces- 
sity, remain without concrete results. 

The recent change in government in 
France, and statements by German 
Chancellor Dr. Konrad Adenauer that 
he would like to consider revision of 
the contractual agreements even before 
they are ratified, are being interpreted 
as delaying factors by many German 
authorities. It is generally conceded 
that much of the earlier momentum 
and steam beliind ratification of the 
European Defense Community Treaty 
has been lost. Thus it seems tliat 19?5 
will not see the actual start of German 
airline operations. 
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Mexican Carriers 
Report Traffic Gain 

(McGraw-Hiii World News) 

Mexico City- After a number of 
changes in control of Mexican civil air- 
lines during 195J, the realigned man- 
agements expect to expand considerably 
the commercial airline business in 
Mexico during 195J. 

.\t the same time Mexico City’s new 
S5-niil!ion terminal building will be 
placed in service in the spring and will 
take the load off the antiquated termi- 
nal now in use. The new terminal 
building, already completed, will rank 
in size and facilities with that of any 
capital in the world. Existing runways 
at the field were enlarged and rebuilt 
last year. 

The government has also announced 
it will build eight new airfields in 
Mexico City during I95J in addition to 
the half-dozen it completed during the 
past year in such cities as Nogales and 
Acapulco. 

►Small Budget— The Mexican Air 
Force continued to get its relatively 
meager budgetary allowance, which will 
compel it to operate largely with its 
old and small amount of equipment. 
Nevertheless over a million dollars has 
been allotted for early completion of the 
new military air base at Santa Lucia 
nortii of Mexico City, and the training 
school at Zapopan in the western state 
of Jalisco. 

Tlie 1953 budget also includes $1.5- 
million to be usai for the creation of 
a new air combat squadron and for the 
addition of 3,209 airmen to the Mexi- 
can Air Force. 

The old Balbuena military airfield, 
near the Mexico City commercial field, 
was closed at the end of 1952 and all 
military aviation operations moved to 
the new Santa Lucia field. 

Reports still reoccur that Mexico will 
buy its first jet fighter planes from the 
de Havilland Co. of England and that 
four jet fighters and two jet trainers 
have been ordered, but this has not 
been officially confirmed. 

Apparently top Mexican authorities 
feel that a little modernization would 
be fine for educational purposes, but 
that Mexico must continue to seek 
shelter— in case of any major conflict— 
from the extensive ait force of its neigh- 
bor to the north. 

► Commercial Operations— Biggest news 
during the year was the purchase of 
United Air Lines’ affiliate, Lamsa, and 
Aerovias Refoima by the group which 
largely owned Aeronaves de Mexico, 
the heavily traveled and profitable air- 
line running between Mexico City and 
Acapulco. 

TTiese three operating lines to differ- 
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Hit parts of Mexico were combined into 
one new company retaining the initials, 
Lamsa, Outgoing Mexican president 
Miguel Aleman was named president 
of airline. 

Mexico's largest domestic airline, 
Compania Mexicana de Aviacion, re- 
ported a 21% increase in number of 
passengers handled in 1952 over the 
prcs'ious year, showing a total of 430,- 
255 persons carried. 

The company flew about 13 million 
miles in 1952 to such divergent points 
as Merida in the Yucatan peninsula, 
and Nuevo Laredo and Tijuana on the 
U. S. border. CMA also registered an 
11% increase in airfreight, with a vol- 
ume of 15,700 tons carried during tiie 

► New Record— As for international op- 
erations, American Airlines de Mexico 
which flies from New York to Mexico 
City and Chicago to Mexico City, hit 
an all-time high in traffic with 98,698 
passengers carried last year compared 
10 some 82,000 the previous year, 

American abandoned its Los Angeles- 
to-Mexico City Sight during the year 
when its DC-6B was found to be carry- 
ing an average load factor of only some 
30% at a time when sucli ships were 
needed on its domestic runs. A substi- 
tuted Convair flies from Monterrey to 
El Paso with connections for Los .An- 
geles. American de Mexico registered a 
33% increase in airfreight during the 
year, reaching a total of some 1.200 
tons. 

The other big foreign carrier operat- 
ing in Mexico, Pan American World 
.\irways, flew a total of almost 2.5 mil- 
lion miles over Mexican territory with 
a total of 76,303 passengers. Pan 
American’s International Freight Divi- 
sion carried 3,570 tons of express during 
the year. 

a’ new company, Aeronaves cle Mex- 
ico y Central America, was formed with 
a capital of $8 million, and requested a 
flight between Mexico City and New 
Orleans. However, due to difficulties 
in securing U. S. certificates and to 
political manipulations in Mexico, the 
airlines has not yet gone into operation. 

There is some hope a bilateral avia- 
tion agreement may be negotiated be- 
tween the U. S. and Mexico during 
1953, but the obstacles that have pre- 
cluded such an agreement since the 
end of the last war still exist and will 
make this difficult. -John Willielm. 

South Africa 
Getting Jet Fighters 

fMcGraw-HiJI World News) 

Johannesburg— Re-equipment of the 
South African Air Force with jet air- 
craft is the big program for 1953. The 
current fighter equipment of Super- 
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marine Spitfire Mark 9s and Mark ISs, 
will be replaced with de Havilland 
Vampire 5s, 

Between 40 and 50 Vampires, in- 
cluding two-place trainers, are already 
in use. and the Union's air chief of 
staff, Brigadier H. G. Willmott, state 
that a “considerable number" of addi- 
tional Vampires are scheduled for de- 
livery in 1953. 

Delivery of 30 North American F-86 
Sabres has been made to the SAAF 
in Korea, where it has been flying 
North American F-51 Mustangs for 
two years. 

Bomber and Coastal Commands, still 
operating with World War II equip- 
ment, will also be modernized in 1953. 
Since South Africa is committed a 
major role in Middle East events, it is 
expected that these Commands will be 
re-equipped completely during the next 
year. 

Bomber Command Lockheed Ven- 
turas may be replaced by English 
Electric Canberras and the Coastal 
Command Short Sunderland flying 
boats may be replaced by long-range 
Lockheed Neptunes. 

► Commercial Transport— The govern- 
ment-owned and-operated South Afri- 
can Airways ended the year with 
an estimated revenue of about $12 
million, which is an increase of almost 
50% over the revenue in 1951. In 
contrast, several non-scheduled private 
companies in the various parts of 
South Africa suffered varying degrees 

South African Airways makes its 
money on highly competitive inter- 
national routes (to London, in partner- 
ship with BOAC; to Central Africa, in 
partnership with Central African Air- 
ways; to Portuguese East Africa, in part- 
nership with DETA, Portuguese East 
African Airlines) and yet still flounders 
in the red on domestic services where 
it enjoys absolute monopoly. 

A serious economic handicap has 
been SAA’s inability to institute night 
services on domestic and regional 
routes. This is because of inadequate 
lighting and navigational aids at the 
main airports. And South Africa’s De- 

E rtment of Transport seems in no 
rry to remove this handicap. 

It is reasonable to assume that the 
airline's overall deficit will be eliminated 
when it is able to achieve higher utiliza- 
tion with night services and high- 
density aircraft. 

Next October, SAA plans to intro, 
ducc first-class service between Johannes- 
burg and London using de Havilland 
Comets on long-term lease from BOAC. 
The carrier also plans to convert its 
fleet of Lockheed 749A Constellations 
for high-density tourist-class service 
featuring a 25% fare reduction. 

On the domestic routes, high- 
dciisity Douglas DC-4s will replace the 
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present Lockheed Lodestars and 
Douglas DC-3s. . 

► Private Flying— The Division ot Civil 
Aviation has informed the Aero Club 
of South Africa that no additional 
subsidies for flying clubs will be granted. 
Inevitably, more clubs will go out of 
existence. Of the 24 groups achve be- 
fore World War II, 10 have already 
ceased operation. 

The only clubs that can bo assured of 
survival are those holding government 
contracts for training military pilots. 

Restrictions on the importation ot 
U. S. spates and equipment continue 
to limit the natural expansion of per- 
sonal flying in the Union of South 
Africa. 

Thus the outlook for private flying 
in 1953 is gloomy, unless the price 
of British and foreign aircraft and 
spares can be reduced to a reasonable 
level-— G. M. Thain 


Transport Grows 

(McCraw-HiU World News) 

Amsterdam-The fighting power of 
the Royal Netherlanifi Ait Force has 
been more than doubled in 1952. 

Expansion is aimed at a final total 
of 21 fighter squadrons in 1954; this 
plan has been fulfilled mote than half 
way. In 1952, several squadrons of 
Republic F-84 Thunderjets and Gloster 
Meteors were added as equipment, 
pilots and personnel became available. 

► Meteor Deliveries— Delivery of 300 
Gloster Meteor 8 fighters-half to be 
delivered to the Dutch and half to the 
Belgians-by Fokker aircraft factories, 
in cooperation with Aviolanda, is well 
along. 

The training of Dutch pilots in 
America has also been expanded, and 
pilots graduated from training schools 
are regularly returning to The Nether- 
lands. Lockheed T-33 jet trainers have 
arrived from the UnitM States for ad- 
vance training. 

A transport unit equipped with 
Douglas CA7 Dakotas has been 
formed; several observation and re- 
connaissance squadrons will follow. 

Naval aviation strength in 1952 was 
maintained at approximately 100 aic- 
eratc. There is no expansion plan for 
this force in 1953. 

► Fokker Factories— In Amsterdam, 
Fokker is completing delivery of the 
300 Gloster Meteors ordered for the 
Dutch and Belgian air forces. This 
order is expected to be terminated 
early in 1954. 

Fokker F-11 and F-12 trainers are 
currently being demonstrated in the 
United States. About 100 of the F-11 
type have been sold to the Royal 
Netherlands Air Force and to other 
countries as well. The plane is also 
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Iwing built uiida license in Italy, 

Fokket’s S-I4 jet trainer is not yet in 
production, but 20 have been ordered 
by the Dutcli for the Air Force, lliete 
is also considerable interest on an inter- 
national scale for this trainer. 

The F-27 Friendship civil aircraft, 
designed as a Douglas DC-J replace- 
ment, will shortly be developed to the 
prototype stage. Two aircraft are to be 
built, according to Fokker’s current 
plan for the project- Licensing agree- 
ments have been concluded between 
Fokkec and the Fairchild Airplane & 
Engine Corp. in the United States. 

Negotiations for building Fokker 
trainers under license in Brazil are far 
advanced. But Fokker is still waiting 
for finalization of plans for building 
either the Supetmarine Swift, Hawker 
Hunter, or the Dassault Mystere. 
Fokker builds some Swedish Saab 
Scandia transports under license. 

The Amsterdam factory is currently 
at full capacity and employs about 
2,000 workers. 

► Aviolanda— This smaller firm, located 
in Papendrecht, builds parts for 
Fokket's Meteor production and for the 
Saab Scandia. 

► De Schelde— The product of de 
Schelde, located in Dordrecht, is the 
Saab Safir light aircraft built under 
license from the Swedish firm. 

► Air Transport— The biggest news in 
Dutch air tran.sport is that KLM will 
begin tourist service on all its European 
lines at rates between 5 and 'i5% below 
the standard tariffs. 

This coming summer will see a 
marked expansion in KLM's fleet 
which will he bolstered by the arrival 
of nine Lockheed Super Constellations 
for New York and South Africa runs, 
six Convair 340s and two Douglas 
DC-6A Liftmasters. Four more Super 
Connies will be delivered later. 

KLM’s present fleet consists of 20 
Douglas DC-5s, 12 Convair 240s, 10 
Douglas DC-4s, six Douglas DC-6s. 
ses'en Douglas DC-6Bs, and 15 Lock- 
heed Constellations.- Paul Catz 

Japanese Infant 
Taking First Steps 

fMcCraw-Hili World News) 

Tokyo— Japan’s first postwar aircraft, 
the ’TT-10 (Toyo Trainer) marks the 
rebirth of the Japanese aircraft industiy. 
The first plane was produced late in 
December 1952, and flew shortly after. 

One airplane is quite a comedown 
from the production of nearly 30,000 
aircraft of all types which Japan 
turned out in 194'4. It is also a long 
way from the estimated potential of 
a refinanced and retooled Japanese air- 
craft industry. One estimate places 
possible production at about 850 liglit 
airplanes and 1,420 engines per month 


after about a one-year period devoted 
to rebuilding the industry, 

► High Cost- Rearmament is still the 
key to Japan’s aircraft production, .Al- 
though there are plans for a Japanese 
ait force consisting of 119 groups, this 
would mean an expenditure of about 
one-half billion dollars a year for main- 
tenance and an initial cost of almost one 
billion. 

As a bench mark, consider that dur- 
ing tlie past year Japan has spent about 
a half-billion dollars for its entire 
national defense. About one-third of 
this represents Japan's share of the cost 
of maintaining American forces in this 

WiS defense expenditures now 
totaling almost 4% of the gross na- 
tional income, economists, businessmen 
and government leaders agree that 
about 5% is the absolute maximum 
for Japan’s economy. American aid on 
a multi-billion-dollar scale is considered 
an absolute must for Japan, to make 
it capable of defending itself against 
the Russians- 

► Trainer Business— Toyo anticipates 
contracts for its trainer from news- 
papers and advertising firms, and hopes 
that the air arm of Japan's safety corps 
will be a possible customer. Tfie firm 
is talking in terms of orders for 15 
airplanes now; estimates ate that with 
orders up to 50, the planes can be pro- 
duced for a little under $11,000 each. 

Toyo has a contract with Fletcher 
.Aircraft in the United States to pro- 
duce the FD-25A and FD-25B, known 
as the Defender. The firm claim.s that 
orders have been signed for 235 De- 
fenders to be delivered to the Philip- 
pines, Indo China and Siam. The first 
FD-25A will be finished in June, after 
which Toyo intends to go into mass 
production. 

Shin Tachika Aircraft Industry Co. 
has produced a trainer, the R-52, which 
uses a prewar Japanese engine. No one 
has shown much interest in the plane. 

There ate several other Japanese 
firms in the planning stage, but that is 
a far cry from actual produch’on. 

Kawasaki Machinery is dickering 
with Bell Aircraft for the ^ht to pro- 
duce tlie Bell helicopters. Fuji Rolling 
Stock is contemplating the manufacture 
of Japanese-designed helicopters, which 
-as far as can be ascertained-have not 
hcen designed yet. 

-R. P, Martin 

Brazil Looks to 
1954 for Its Jets 

By Lionel J, Holmes 
(McGraw-Hill Worid News) 

Rio de Janeiro— Jets, both military 
and commercial, made late 1952 head- 
lines. But actually Brazil won’t achieve 


its miniature jet-age until 1954. 

By then if all goes well, the Bra- 
zilian Air Force should have its 70 
Gloster Meteor jet fighters and train- 
ers, bought with Brazilian cotton from 
England, and Panair do Brasil should 
have received its four de Havilland 
Comet Mk- 2 jet transports. 

• Although this dramatic news whet- 
ted the public’s appetite, Brazil’s mili- 
tary aviation is still an insignificant 
factor and, in the air transport field, 
all domestic airlines have financial 
headaches, 

► Air Force Status— Acejuisition of the 
60 Meteor jet fighters and 10 Meteor 
trainers is a big step forward. But the 


deal has not been finalized yet, al- 
though Brazilian flyers are now in 
England for training. 

-Air Force strength is 1,200 pilots 
and 8,000 sergeant-technicians on the 
ground. Total 1953 military budget 
amounts to the equivalent of $3 mil- 
lion. Tire Meteor jets do not come out 
uf this. 

Tlie military air fleet consists of 
about 1,100 planes, all made in the 
United States. Included are North 
.American AT-6 advanced trainers, 
Douglas C-47 and 'Lockheed C-60 
transports. Consolidated Catalina fly- 
ing boats. North American B-25 bomb- 
ers, Vega Ventura patrol planes, Re- 
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public F-47 and Curtiss F-40 pursuits, 
and Douglas A-20 attack planes. 

► Ait Transport— At the year end, com- 
mercial airline executives d^ested flie 
news that domestic air traffic had de- 
clined from 1951. One reason has 
been a vast improvement in bus trans- 
portation between Rio and Sao Paulo 
during the year. 

Competition is not the only reason 
for the Rio-Sao Paulo flight decline. An 
important factor is that fewer planes 
were fit to fly. Because of exchange 
and import restrictions, domestic air- 
lines have not been able to get all 
necessary spare parts, and planes have 
been grounded for abnormally long 
periods as a result of this. 

In spite of the over-all drop in air 
traffic, Wo to Sao Paulo is the world's 
second busiest daylight flight route, says 
ICAO. 

Actually the decline was not too 
great; there were 34,787 landings at 
Sao Paulo's Congonhas airport in 1952 
compared with 35,610 in 1951. In 
1952, passengers enplaning at Sao Paulo 
numbered 402,086 against 456,598 in 
1951. There was a similar drop in dis- 
embarking passengers. 

► Parts Shortage— The age of Brazil’s 
commercial airfleet has made a parts 
shortage increasingly critical. This air- 
fleet consists of 164 Douglas DC-3s, 
30 Curtiss C-46s, 3 Douglas DC-4s, 6 
Lockheed Constellations, 5 Saab Scan- 
dias, 3 Lockheed Electras, 2 Percival 
Princes and 2 de Havilland Herons. 

Constellations are used by Panair do 
Brasil in trans-Atlantic service, and the 
Electras, Princes and Herons are used 
largely for feeder service. This puts 
almost the entire domestic passenger 
load on the DC-3s and C-46s. 

The two busiest airlines— Panair do 
Brasil and Cruzeiro do Sul— have plans 
for modernizing. Panair will get its 
Comets by 1954, and Cruzeiro has 
three Convairs on order for 1953. 
Varig (Empresa Viacao Aerea Rio Gran- 
dense) the oldest airline in Brazil, has 
purchased auxiliary jet units from a 
European company for all of its air- 
craft. 

Only three of Brazil's 19 domestic 
airlines ran in the black last year. One 
airline, Aerovias Brasil, is reported to 
have had some of its equipment at- 
tached and held by courts in Miami 
and Trinidad to guarantee payment of 
debts. 

► Private Flying— There is considerable 
interest in private flying, either on a 
club basis or independently. Brazil 
boasts 376 flying dubs which register 
1,045 private planes out of the country’s 
total of 2,00^. The clubs claim 11,032 

E ilot members, who put in 120,000 
ours of flying in 1952. 'The clubs also 
maintain 244 flying schools. 

The postwar interest in private fly- 
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S.4AB A-32 LANCE is prototype Swedish all-weather close-support plane. 


ing is impressive when compared to 
the prewar figures of 63 flying clubs, 
18 schools, 482 private pilot members, 
and 180 planes. 

■ITjese planes ate made in Brazil by 
the Fabrica de Galeao and formerly by 
Cia. Aeronautical Paulista. The Galeao 
factoiy delivered 68 planes last week 
on tfie occasion of the I2th anni- 
versary of the founding of the Minist^ 
of Aviation. These planes ate built 
only to order. 

That’s the extent of Brazil's current 
aircraft industry. But in mid-fanuary, 
the long-heralded agreement was signed 
between the government and Holland's 
Fokker factory for the formation of a 
Brazilian company to build planes at 
Galeao. Airframes for the Fokker S-12, 
S-13, and S-14 will be built here. It 
is planned to import the engines, 
though some observers have raised the 
question where Brazil will get the 
dollars. 

Sweden Delays 
Air Force Buildup 

(McGraw-Hill World News) 

Stockholm— Like other countries, 
Sweden is finding that the high cost of 
living includes the high cost of aircraft. 
This means that for the coming year, 
the Royal Swedish Air Force has had 
to choose between quantity and Quality. 
Faced with these alternatives, the Air 
Force has chosen quality. 

► Setback— Consequently, the planned 
50% increase in strength of 10 day 
fighter wings is again delayed. Although 
it was decided in 1948 that this in- 
crease was necessary, so far only six 
wings have been brought to full 
strength of 75 planes each. Instead of 
expanding, Sweden's Ait Force is now 
concentrating on replacement of obso- 
lescent equipment. 

As Minister of Defense Torsten Nils- 
son explains, not only do mrxlcm air- 

E lanes cost far mote than anyone would 
ave anticipated a few years ago, but 
equipment needs replacing quicker. For 
a small country, trying to operate alone 
-without the collective backing that 
the NATO countries can count on— this 
situation is hound to cause difficulties 
sooner or later. Even a relativelv well- 
heeled small country like Sweden can 
hardly hope to keep pace with the big 
powers. 

Today the RSAF can operate about 
half as many jet aircraft as the whole 
NATO Central Europe Command. For 
next year, Sweden win still be one of the 
best-armed nations in air. But with ac- 
celerated developments elsewhere, the 
future is more doubtful. 

Having several hundred planes in the 
650-mph. class (Saab J-29) in service is 
no mean performance. But Sweden’s 


ail strength consists almost entirely of 
day fighters. All-ncatlicr equipment still 
consists of only a single night-fighter 
wing of 45 planes. Mosquitos of this 
wing are being replaced by de Havil- 
land Venoms. 


► New Attacker— Saab has recently built 
a protoh'pe all-weather plane (A-32 
Lince) intended for close support, but 
it will be several years before this plane 
can be in service. Meantime piston- 
engine .'lircraft in four tactical-support 
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wings are being replaced by A-29s. 

Perhaps significant is tlie bet that 
tlic attempt to develop a jet engine in 
Sweden has nosv been abandoned. The 
Swedes calculate that it costs around 
100 million kroner (S20 million) to de- 
velop an engine, and have stopped after 
spending S4 million. This means the 
A-J2s will be equipped with Rolls- 
Royce Avons— like pres’ious engines, 
built under license in Sweden by 
Svenska Klygmotor AB. 

It is noticeable that Sweden is falling 
into the general pattern of Western de- 
fense. Economic circumstances are forc- 
ing this trend whether Sweden's politi- 
cal leaders like it or not. Tlsis is seen 


not only in the purchases of current 
NATO equipment from England, but 
also in the general disposition of Swed- 
ish defense .spending. 

► Finances— III the 1953 budget, Swe- 
den’s arms- had its requests cut only 
7%. Navy got 23% less than asked, 
and Air Force request was subject to a 
slash of 34%. 

In an appropriations bill now before 
Riksdag, the Army is given 867 million 
kroner out of a total defense budget of 
nearly two billion kroner (S173 million 
out of S400 million). Navy gets 398 
million kr. (about S80 million), and 
the Air Force 589 million (about 5130 
million). 



If The Answer Is 

YES- 



DO YOU want to 
work for the 
Pioneer Builder 
of 

TRANSPORT 

HELICOPTERS 


If you want to keep your feet 
on the ground working on 
up-in-the-air transport ideas 


PIASECKI 


(Pronounced PIE-SEK-EE) 

IS THE PUCE TO WORK! 


the post-oor ■arid will be limited otib 
by the IMAGINEERING ABILITY of men 
like yourself who. by edueation and ex- 
perience con quality for our present open- 

ENGINEERING 

DESIGNERS & DRAFTSMEN 


W. I. Hatcher 
Employment Manager 


:roft bockground on < 


PIASECKI HELICOPTER CORP. 


Morton. Pa. — A Philadelphia Suburb — Near Swarthmore 


For Air Force, 350 million kr. ($70 
million) is earmarked for immediate pur- 
chase of new equipment, and there is a 
further 475 million (S95 million) in 
])rocuremcnt authorizations. Tlie seven- 
vear air force procurement plan includes 
cn additional 84 million kr. (about $17 
million) for aircraft— assumed to be 
Hawker Hunters or Supcmiarine Swifts 
from England. 

► Defense Pattern- Tliis favoring of 
army at air force expense would seem 
to fit in well with the over-all pattern of 
European defense. The importance of 
tills trend lies in the emphasis on hold- 
ing land areas bv Swedish forces— with 
tlie implication that outside aid will be 
furthcoming in the air. 

Svveden is not engaging in any heavy 
construction of airfields. Air Force re- 
quest for funds for airfield work next 
year was actually cut from 35 to 18 mil- 
lion kr. Sweden is really short on air- 
fields, both civil and military. But the 
tact that Norway and Denmark will 
have airfields ready for use of support- 
ing forces from outside the area is nat- 
urally of great iiiiportaiice for Sweden. 

As long as Sweden remains outside 
NATO organization, what could be a 
strong W'estem position in Scandinavia 
is in fact highly precarious, hacking co- 
ordination with Western defense, Swe- 
den’s air strcngtii is also largely wasted. 

— G. Howard Smith 
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WHAT Is a Telescriber? 

A telescribei is a communication instrument which instantly 
transmits messages in the sender’s own handwriting, from one 
point to one or more remotely located stations. 

WHERE Are Telescriber Systems Used? 

In any orgemizotiou (regardless of size) where there is a need 
for instant, frequent, accurate written contact between depart- 
ments or buildings. 

ARE ALL Messages Received at Each Remote Station? 

Selector keys permit complete system flexibility. Messages 
cne received only by those stations chosen by the writer. All 
messages and signatures are in the some handwriting as the 
original. 

CAN BUSINESS Forms Be Used in the Telescriber? 

Yes. The TelAutogrcrph Tnstan-Form’ telescriber is available 
where instant communication on business loims is desired. 
WHAT ARE Some Accepted Uses of TelAutogroph Telesciibers? 

Production and Quality Control • Material Handling • Soles 
Order • Maintenance Control • Dispatching • Central Files • 
Work-in-Process • Weather Observations, etc. 

CAN WE Determine Whether a Telescriber System Would 
Improve Our Operation? 

A "Communications Guide" is available without cost to aid you 
in analyzing your different communication problems. For informa- 
tion, send your request to Department R-33 at the address below. 

TelAutogroph corporation 

16 West 61st Street New York 23, N. Y. 


ROYAL METAL MANUFACTURING CO. 

175 NsrHi Michigan Avs„ Oeph 162, Chicoga I 
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you the 
for your main- 
tenance or production 
work, take an extra look at 
the PET Superduty Drill 
shown here. Check its features! 

Here’s a drill that’s made for 
heavy, continuous duty. . .with plus ^ 
power per pound . . . built to work ' 
right and handle right on the job. 

Normally you might expect to pay ex- 
tra for such features — in the form of 
"optionals” that jack up your cost. But 
that’s not true of PET Drills! All these 
features are standard in the PET Super- 
duty line . . . and they're available to you at 
a standard drill price! That’s why the cou- 
pon below can save money for you. For 
free catalog and name of your nearest PET 
distributor, mail it today! 


Superduty line includes drills 
meeting U. S. Government and 
military specifications. 


choice of pistol or saw-type grip. 
With such a broad line, you 
don’t have to compromise on a 


HOW. ..you can gef the RIGHT DRILL for YOUR /oof 

PET Superduty Drills are avail- drill that’s "almost" right! You 
able in 54 distinct models and 3 can choose exactly the driU you 
caoacities: H’. ff' and H'. Your need for your job. The PET 


I F/ttsFomer 

potree mots , I Fer Fooo^ 


PORTABLE ELECTRIC TOOLS, INC. 

320 West 83rd Street, Chicago 20, llllnelt 
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iBM one joint is 
better 
two... 




You get one less possible leak point 
by using RESISTOFLLX integral hose fittings 


These hose assemblies can help you achieve better design in engine 
and airframe "plumbing” systems. Fitted with forged aluminum, 
integral elbows, they’re interchangeable with combinations of swivel 
nut hose assemblies and adapters — (hereby giving you connections 
luith less parts, less weight — and less places for possible leakage. 

Resistoflex fitting bodies are machined in one piece from high 
strength aluminum forgings. You thereby assure high fatigue 
strength — still another safety factor against leakage. They are ma- 
chined with true internal turns and smooth interiors to assure full 
flow and minimum turbulence. 

Assemblies with flanged elbows are USAF and BuAER approved. 
More datu in Resistoflex Aircraft Catalog -send for your copy. 



IMPROVE PERFORMANCE OF BACK-UP RINGS 
Fluoroflex®-T spiral rings, made from “Teflon,” do a 
superior job of Peking up “O" ring seals, especially at 
elevated temperatures. Inert to all oils, they do not fray, 
swell, shrink, soften or harden. They reduce friction and 
increase life of the assembly. Write for Bulletin FR-11. 


RESISTOFLEX 


Specially Engineered Flexible Resistant Products for Inditstry 
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for extra care — it’s 

\ICA 


for special assemblies, 

sub-assemblies and preeision parts for aircraft and other industr 



iSPECIALI '. 

production 
of pitch 
and throttle 
control 
pay» dividend 
for 'copter 
manufacturer 


All the rigid specifications were met and delivery was 
prompt when SPECIAL Machine Tool Engineering 
Works tackled the difficult assignment of producing 
a lever-rack-and-pinion assembly that controls pitch 
and throttle on a helicopter. And the ’copter builder 
received an extra “dividend” in the form of voluntary 
engineering assistance. 

Original design of the pitch-control coupling 
proved unsatisfactory. Special’s skilled designers, 
working with the helicopter manufacturer’s engineers, 
needed just a week to design a new coupling that both 
functioned well and facilitated replacement at I 
cost. And military inspectors needed just an hour to 
approve the change that has stood up through several 
years of field experience. 

Many of the big names in aircraft, as well as 
other Industries, consider SPECIAL a part oj their c 
plants. You, too, will find it pays to call in Special 
at the planning stage. 


machine tool engineering work:: 

Ol 132 Lafayette St., New York 13, N. Y. 
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JET ENGINES YOUR FUTURE 

YOU CAN DEVELOP BOTH 

AT 

GENERAL ELECTRIC 

At General Electric’s sprasvling Evendale Plant, oar engineers are developing 
and testing advanced jet engines to power America’s planes of tomorrow . . . and, 
at the same lime, they are developing solid careers for themselves. 

Many of the creative jet engineers now employed at our Jet Center helped G.E. 
develop this nation's first jet engine 10 years ago. 


At General Electric's Aircraft Gas Turbine Division, you, the creative engineer, will 
have every encouragement, every facility to assist you with engine development 
problems. Steady advancement and satisfying stability are but a few of the prospects 
before you with G.E, at Evendale. 



If you are interested in a permanent career solving engineering’s newest problems, 
we invite you to match your qualifications with the positions listed below: 


AERODYNAMICS 
rtUID MECHANICS 
THERMODYNAMICS 
TESTIN8 
WELDING 

VIBRATION AND DAMPENING 


lABORATORV ENGINEERING 


HEAT TRANSFER 
HYDRAULICS 
ELECTRONICS 
INSTRUMENTATION 


LUBRICATION 
METALLURGY 
FLIGHT MATHEMATICS 
FIELD ENGINEERING 
CREATIVE MECHANICAL DESIGN 
SERVO-MECHANISMS 


Positions are available at West Lynn, Mass, and Cincinnati, 
Ohio. Please do not apply if your best skills are being used 
for vita! defense work. Send your resume to: Technical and 
Supervisory Personnel, Aircraft Gas Turbine Division, Dept. .A. 


GENERAL 



ELECTRIC 



STRATEGIC BOMBER 
power ihU Booing B47 


which recently 
ord Irom Heweii 



United 


i-E jeis 



CINCINNATI IJ, OHIO 




If you have a pioduclion ioining problem, bonk on 
resistance welding and use the facilities of Taylor- Winfield. 
We have sales and opplication engineers who spend their 
time on specific customer projects. 

If you will outline your needs, we will give you some 
practical help. T-W specializes in shirt-sleeve assistance 
on resistance welding. We design, engineer and build 
resistance welders into your production line. For prompt 
attention, address your inquiry to the nearest sales office. 


0TAYLOR- 

WINFIELD 


THE TAYLOR-WINFIELD CORPORATION • WARREN, OHIO 
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NEW! DAVIS TY-DOWN FASTENER 

ANCHORS ENGINEAND SURFACE COVERS 
OR SCAFFOLDS DIRECT TO AIRCRAFT SKIN 


QUICK, SURE, LOW-COST 
INSTAllATION FLUSH WITH SKIN 


'JatUuf for illuat 
brochure showing eimplo 
Btion of Davis Ty.Dowr 


AIRCRAFT PRODUCTS 

1191-5 Spofford Ave. 

N.Y. 59, N.Y. • DAyton 3-1000 
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uhen iffu think 0/ A-N FITTINGS 
...think ARNAV AIRCRAFT 

A-N HYDRAULIC TUBE FITTINGS in Carbon 
Steel, Stainless Steel, Duraluminum, Brass, 
Magnesium and Titanium 


MORE AIRFRAME MANOEACTURERS BUY ARRAY AIRCRAET 
ElniNGS 


ARNAV AIRCRAFT ASSOCIATES, Incorporated 


33 GREENE STREET NEW YORK 1 3. N. Y. i 


FOR YOUR "AN" OR STANDARD 

STAINLESS STEEL 
FASTENERS . . irs 

■ O.ndml* „ STANOARO, in iloc7. Slsiilutt PErillipi Rncoitnd 



Miirtin Matador picture, 85. 

Missile projects status, 95. 

Nike missile, 92; picture, 82. 
Positive and negative features of pro- 
gram, S3. 

Procurement funds, 83. 

Redstone, 92. 



Hawaiian Airlines 

1952 scheduled airline operations 
data, 211. 

Helicopters 

Civil transport uses, 

Foreign helicopter sj 
Instrument flight, 1' 

Jet copters, 177. 

Military uses, 180, 

New models due to flv in 1955, 175. 

' ■''53, 175. 



IleIico|)ter Air 

1 leh^^ Aitwaft 

Plane specifications. 

I lillcr Helicopters 
Factory data and 19' 
Helicopter specificat 
YH-32 Hornet pictni 
Hughes Aircraft Co. 
Helicopter specificati 
XH-17 copter pictnn 

Nationalization of ai 
1952 t( 

Industrial F 
Agyicultu 


nalization ot airlin 


ments bv plant fc 
1952, 163. 

Corporation Aircraft Owners .\ssn. 
estimates of potential business 
plane growth, 163. 

Multi-engine corporation planes in 
use by model and quantify, 168. 

New business planes, 166. 

Personal and e.’cecutise plane specifi- 
cations, 224 and 227. 

Price factors, 166. 

Twin-engine business plane pictures, 
162. 

Italy 

.^ir force goals, 272. 

Air force strength, 272. 

Air transport, 274. 

Alitalia, 274. 
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Ambiosini Sagittarius, 270. 

Caproni F. 5 jet trainer, 270. 

Fiat G- 49-2 picture, 285. 

Fiat G. 80 jet trainer, 270. 

Linee Aeree Italiane, 274. 

Macchi M.B. 323 picture, 285. 
Macchi M.B. 324 delta-wing inter- 
ceptor, 270. 

New helicopters, 271. 

New aircraft designs, 270. 

New trainers, 270. 

Piaggio P. 150 picture, 285. 

Plane specifications, 240. 

Produefion facilities and employment, 
271. 

Training facilities, 272. 

Jacobs Aircraft Engine Co. 

Factory data and 1952 sales, 64. 
Helicopter specifications, 228. 

Piston engine specifications, 232. 

Aircraft industry marks rebirth, 300. 
Defense expenditures, 301. 

Kanian Aircraft Coip. 

Factory data, 64. 

Helicopter specifications, 228. 
HTK-1 picture, 170. 

K-225 copter picture, 179. 

Communist air strength, 66. 
Comparison of Sabre vs. MiG, 69. 
Douglas Skyraiders bomb enemy, pic- 
ture, 76. 

Grumman Panther bombs bridge, pic- 

MiG-1 5 being shot down, picture, 66. 
MiG-15 strength, 66. 

MiG burning, picture, 72, 

MiG pilots, 70. 

Military Air Transport Service mis- 
sions in Korea, 69. 

New Communist planes appear, 76. 
Outlook for air war, 75. 

Republic of Korea air force expan- 
sion, 75. 

Shift to night bombing. 74. 

Tactical support by aircraft. 72. 
United Nations air power, 66. 

U. S. Navy-Marine air participation. 
75. 

USAF and USN air losses, 69. 

Lanier Aircraft Corp. 

Plane specifications, 224. 

Lockheed Aircraft Corp. 

F-94C Starfire picture, 46. 

Factory data and 1952 sales, 64. 
L-104^ Super Constellation picture, 
190. 

Military plane specifications, 220. 
Transport plane specifications, 223. 
Lycoming-Spencer Div. Avco 
Factory data and 1952 sales, 64. 
Piston-engine specifications, 232. 

Manufacturing— Great Britain 
Armstrong Siddeley production, 263. 
Bristol production of Olympus, 263. 
Civilian aircraft output in 1953, 263. 
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De Havilland Comet production, 
263. 

De Havilland Vampire and Venom, 
258. 

Engine production, 263. 

English Electric Canberra, 258. 

Gloster Meteor and Javelin, 258. 

Hawker Hunter Mk. 1 and Mk. 2, 
258. 

RAF Bomber Command, 263. 

Rolls-Royce production, 263. 

Vickers 1000 jet transport for RAF, 
263. 

Vickers Swift, 258, 

Vickers Viscount production, 263. 

Manufacturing— U. S. 

Average weekly hours wotked in air- 
craft industry by month for 1952, 
65. 

Average hourly earnings in aircraft 
industry by month for 1952, 64. 

German practice in World Wat II, 
99. 

C1as^plastic$, 104. 

Heavy press delivere schedule by op- 
erator, type, builder and delivery 
date, 100. 

Hypothetical fighter designed for 
heavy press manufacture, picture, 
98. 

Important heavy press stories in 
Avution Week, Dec. 24, 1951 
through Jan. 19, 1953, 99. 

Labor turnover per 100 employes by 
month for 1952, 64. 

Need for more heavy presses, 103. 

New materials, titanium and glass- 
plastics, 104. 

Orders backlog. 1950-1952 by dol- 
lar volume, by segments of the 
aircraft industry, 64. 

Plane parts made on 18,000-ton 
Wyman-Gordon press, 98. 

Production and related employment 
by month, for 1952, 65. 

Titanium, 104. 

Total employment in aircraft indus- 
trv bv month, for 1952, 65- 

USAF heavy press program. 98. 

Martin Co., Glenn L. 

B-61 Matador picture. 85. 

English Electric Canberra B.2, pic- 
ture, 42. 

4-0-4 picture, 190. 

Factory data and 1952 sales, 64. 

Military plane specifications, 221. 

Transport plane specifications, 223. 

Viking 9 picture, 88. 

Materials 

Ceramics and metals, 158. 

Glass-plastics, 104. 

High-chrome alloys, 158. 

High temperature materials research 
by NACA, 158. 

Powder metallurgy, 1 58. 

Stainless steels, 158. 

Titanium, 104. 

Turbine bucket alloy, 158. 

McCulloch Motors Corp. 

Helicopter specifications, 228. 

McDonnell Aircraft Corp. 

Factory data and 1952 sales, 64. 
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• Choose from more than 
Snap-OQ types and sizes. Each is built to perform its specific gripping, 
cutting or twisting function Jasler, easier, more sajely than any other 
pliers. Snap-ons are heat-treated from surface to core and the jaws, 
cutting edges and joints are locally tempered to exact degree of hard- 
ness and toughness for greatest durability. Write for catalogs 
described above, Snap. on branch wa 
, , houses in 42 industrial centers offer direct 
I factory service to industry everywhere. 

SNAP-ON TOOLS CORPORATION 


..AKe night 

pliers for 
every job! 


Here’s the 
quickest way 
to disconnect 
an Aircraft 
Control Cable! 




With "SPEED- RIG' you con 
disconnect and rig in □ 
matter of seconds! 

INTERCHANOEASIE: Speed-Rig re- 
places the standard single barrel 
turnhuckle. After adjusting Speed- 
Rig to required tension it stays that 
way. A flip of the handle and cable 
is disconnected. To restore identical 

and close the handle. Two types are 
e.vailabic ; Staiidnrrf, fitting existing 
turnbuckle terminals, and Swage, 
which swages direct to the control 


SAFE! Rugged, yet small and light 
weight. Speed-Rig withstands llObf 
of cable strength. The handle is 
•safety-wired in closed position and 
cannot open if cable slackens. In 
Speed-Rig, the turnbuckle portions 
remain safety wired at all times. 


NO TOOIS; The Speed-Rig handle 


quired tension adjustment. 
AVAIIASIE: Speed-Rig is available 
for cable sises 1/16' through 3/16". 


Pacifies 
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F21I-3 Banshee picture, 52. 
Ilclicoptet specifications, 229. 
Military plane specifications, 221. 
XF5FM Demon picture, 52. 

XH-20 Little Henry copter picture, 
179. 

Mevers Aircraft Co. 

Plane specifications, 227. 

Mexico 

Aeronaves dc Mexico y Central 
America formed, 297. 

Airline business expected to expand 
in 1953, 296. 

Air force operates on small budget, 
296. 

American .Airlines de Mexico, 297. 
Commercial operations, 296. 

Pan American W'oild Airways, 297. 
Military Air Transport Service 

Evacuation and air rescue in Korea, 
69. 

Fleet and personneL 71J- 
Planes on order, 213. 

Mohawk Airlines 

1952 operations data, 211. 

Mooney Aircraft, Inc. 

Plane specifications, 227. 

Mutual Security Agency 

Consider purchase of Hawker Hunter 
for NAK) countries, 252. 

NACA 

lligli-tempcrature materials research, 
158- 

Mission and facilities, 147- 
National Airlines 

1952 aitcoach operations data, 205. 
1952 scheduled airline operations 
data, 211. 

Netlicrlands 
Aviolanda, 300. 

De Sclicide, 300. 

Fighting power more than doubled 
in 193t 299. 

Fokker factories, 299. 

Roval Dutch Airlines (KLM), 300. 
North American Aviation, Inc. 

Comparison of Sabre vs. MiG in 
Korea. 69. 

F-86D Sabre picture, 46. 

F-86F Sabre picture, 46. 

Factory data and 1952 sales. 64. 
Military plane specifications, 221. 
Sabre role in NATO organization, 78. 
XF;-2 Fury picture, 52, 

North Atlantic Treaty Organization 
Allied .Mr Forces, Central Europe, 
78. 

Construction of Kises, 80. 
Contemplated buildup in 1953, 81. 
Division of command, 78. 

F-86 Sabre strength, 78- 
Jet fuel pipeline need, 81. 

Progress shosni in 1952, 78. 
Trainin|. SO. 

North Central Airlines 
1952 operations data, 211. 

Northeast Airlines 
1952 scheduled airline operations 
data. 211. 

Northrop Aircraft 

F-89D Scorpion picture, 46. 




HERMETICALLY- SEALED 

for positive proof against 
e COLD and HEATm»/n-ioo"f.r» -taso’f.) 

• MOISTURE • CORROSION • DIRT 
e OIL • ICE JAMMING 


dirt, tampering and mis-adjuscinent. 

Aeeuroe/ with Long-Life 
Rigid tests by users have proved that 
Electro-Snap Switches last longer-while 


ELECTRO-SNAP SWITCH & MFC. CO. 

4218-30 WEST LAKE ST-, CHICAGO 24, ILLINOIS 
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{ADVERTISEMENT) 

/Valve TalK 

for WM. R. WHITTAKER CO., Ltd. 





In Hollywood’s dashing version, a lest pilot lakes a ship up on 
impulse, wrings it out in showofT bravery and lands to announce 
dranialirally that it's ihc sweelesl thing on wings. 

The job of punching holes in the sky for the Air Force Flight 
Test Center is far different. 

Long gone is the era when a test pilot was a seat-of-lhc-pants &ier 
who took a plane aloft merely to sec if it would hang together. 

Edwards Air Force Base testers are among the top pilots of the 
world, but you’d never realize it unless you know them and know 
their work. They’re more like scientists with definite realism or young 
businessmen with scheduled workdays. 


igned il 


He’s 


explorei 


e limn . 


bout his 


before, but lie explor. 
cally, bit b^ bit. 

There's nothing haphaz; 
work. Each flight lest program is 
planned and coordinated, day by day, 
phase through phase, until a ship’s 
every performance figure and charac- 

myriad paperwork that is pan of the 
pilot’s day. 

Not that the AFFTC pilot dies only 
in research aircraft designed for the 
spectacular speeds and extraordinary 
heights that make newspaper head- 

collaboration with manufacturers’ 
crews, through these extensive pro- 
grams he analyzes combat types for 
high echelon decisions on production. 

These tests, in addition to determin- 
ing performance, include lengthy 
studies In which the planes are flown 
day and night on mission after mission 
to determine exactly what their main- 
tenance and spare-part needs will be 
in combat operations. 

Divided normally into six phases, 
the test program gives every part of an 
experimental or research aircraft an 


biliaker is proud that its 
It Edwards ... pluTtes ilmi 



Factory data and 1952 sales, G-t. 
•Milibaiy plane specifications, 221. 
Research plane specifications, 48. 
Stability augmentor, 118. 

Nortiiwcst .Airlines 

19S2 aircoach operations data, 205. 
1952 Pacific airlift statistics, 215. 
Norway 

.Airlines total 19, 219. 

Scandinavian Airlines Systems fleet, 
219. 

Southern American and I’ar East 
transport (SAl'E) fleet and opera- 


Oveiseas National Airways 

1952 Pacific airlift statistics, 213. 
Ozark .Ail Lines 

1952 operations data, 211. 

Pan American-Graee Airways 
1952 scheduled airline operations 
data, 211. 

Pan American World Airways 
1952 Pacific airlift statistics, 213. 
1952 scheduled airline operations 
data, 211. 

Personal Aircraft Research Center 
Plane specifications, 227. 

Piasecki Helicopter Corp, 

Factory data and 1952 sales, 64. 
H-21 picture, 170. 

H-25A picture, 170, 

Helicopter specifications. 229. 
Piedmont Aviation 
1952 operations data, 211, 

Pioneer Aut lines 

1952 operations data, 211. 

PipCT Aircraft Corp. 

Factory data and 1952 sales, 64. 
PA-23 picture, 162. 

Plane specifications, 227. 

Piston Engines 

U. S. piston engine specifications, 232 
and 234. 

Pratt & Whitney Aircraft Div., UAC 
Factory data, 64, 

Piston engine specifications, 234. 
RepubUc Aviation Corp. 

Air refueling F-S4Gs, picture 48. 
F-84F Tliunderstreak picture, 46. 
F-84G Thunderjet picture, 46. 
Factory data and 1952 sales, 64. 
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Military plane specifications, 22i. 
Research 

1952 calendar of top events, 151. 
NACA's mission and facilities, 147. 
U. S. military research plane specifica- 

Riddlc Airlines 

1952 operations data, 211. 

Riley Aircraft Mfg. Co. 

Plane specifications, 227. 

Royal Ait Force 

.Aircraft specifications, 236. 

Bomber Command, 253. 

Coastal Command equipment, 261. 
New bombers, Vickers Valiant, 
Handley Page Victor and Avro 
Vulcan, 253. 

Transport Command, 261. 

Vickers 1000 [et transport, 263. 

Royal Navy 

.Aircraft specifications, 236. 

Delivery problems on new aircraft. 
261. 

New types on order, 261. 

Ryan Aeronautical Co. 

Factory data and 1952 sales, 64. 


to the 

ELECTRICAL 

ENGINEER 

or 

PHYSICIST 

with experience in 

RADAR 

or 

ELECTRONICS 



Safety- 

Agricultural flying statistics, 186. 
Corporation aircraft statistics, 186. 
Fite hazards, 188. 

Military aviation statistics, 185. 
Propeller problems, 188. 

Seating. 186. 

Stress on air safety paying uff, 135- 
Training, 186- 

Scandinavian Airlines System. 

Operations and equipment, 219, 
Seaboard & Western Airlines 
1952 Pacific airlift statistics, 213. 
Sikorsky Aircraft Div., UAC 
HRS-1 picture. 170. 

Helicopter specifications, 229. 

Slick Airways 

1952 operations data, 21 1. 

South Afflca 

Ait force equipping with jets, 297. 
Commercial operations, 298. 

Private flying, 299. 

Southern Airways 

1952 operations data, 211. 
Southwest Airways 

1952 operations data, 211. 

Spain 

Air transport outlook for 1953. 218- 
Airfield construction, 218. 

Aviacion y Comercio operations. 
218. 

Iberia Airlines' fleet, 218. 

Sweden 

Budget cuts in rearmament, 304. 
Defense pattern, 304. 

Delays in ait force buildup, 303. 

Saab A-32 attack plane; 303, picture, 
303. 

Saab-210 picture, 285. 

Plane specifications, 242. 

Taylorctaft 

Plane specifications, 227. 

Temco Aircraft Corp, 

Factory data and 1952 sales, 64. 


Here is what one of these positions offers you: 



How to apply: 


HUGHES 

HEVELOPMENT LABORATORM 

Scientific and Etiffineering Sta ff' 
Culver City, 

Lob Angeles County, California 


H you are unde f,hiny4 
years ol age. and if you 
an E.E. or Physics degr 
write to the Laboratorie 
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AIRCRAFT 
MANUFACTURERS USE 


V high-speed motion 

i PICTURE CAMERAS 

...for SOLVING DIFFICULT MECHANICAL, 
ELECTRICAL, AERONAUTICAL PROBLEMS 


Because Fast ax motion picture studies turn the blur 
of high-speed into clear pictures for visual analysis, 
engineers can see the reason for part failure, vibra- 
tion, excessive wear, or noise. Design changes are 
then made before production has begun. The result is 
a saving in lives ... in time , , , in money ... in com- 
pany ceputation, 

fAsm GIVES YOU MORE .,. 

• GREATER SPEED RANGES 


• GREATER FlEXIBIUTY 

• FINER RESULTS THAN ANY OTHER CAMERAS 



Mililat)- pluno specifications, 221. 
I'lansoccan Ait Lines 
1932 Pacific airlift statistics, 213. 
'I'rans-'l’cxas Airways 

1952 operations data, 211. 

Trans World Airlines 

1932 aircoach operations data, 203. 
1952 scheduled airline operations 
data, 211, 

I'liitcd Aircraft Corp. 

Chance Vouglit Aircraft Div., Hamil- 
ton Standard Div., Pratt & Whit- 
nev .Aircraft Div., Sikorsky .\ircraft 
Di'v„ factors- data and 1952 sales, 
6-1. 

United Air Lines 

1932 aircoach operations data, 203. 
1952 Pacific airlift statistics, 213. 
1952 scheduled airline operations 
data, 211. 

United Kingdom 

.Wto Vulcan 233; picture, 248. 

BEA operations— 1952, 252. 

BOAC opcrations-1952, 232. 

Bristol Britannia picture. 235. 
Britain committed to take air lead, 
249. 

British aircraft production. 258. 
British eneine research, 256. 

British helicopter research, 256. 
British aviation export dtise, 249. 
British militart types on order, 249. 
British research, 253. 

British transport orders, 250. 

By-pass engines, 236. 


jliijr coHEO 


f MWtS by 

BWJNSEHE 

I Vlim COATED 

nylons 

|i hbergi-as 
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i synthetics. 
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theBRUNSENE CO 

Waferfown, Moss. WA 4-0520 
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Defense policy, 249. 

Delta-wing aircraft, 235. 

DH Comet customers, 251. 

Engine afterburaets, 256. 

Fairoy Garnict picture, 248. 

Folland Gnat light fighter, 255. 
Glostcr Javelin picture, 248. 

Handley Page jet transport, 255. 
Handley Page Victor picture, 248, 
Hasvkcr Hunter picture, 248, 
Helicopter specifications, 244. 

Jet engine specifications, 247. 
Military exports, 252. 

New Vickers V.C. 7 jet transport, 

250, 

Off-sliorc procurement orders, 252. 
Plane specifications, 236. 

Ramjets, 256. 

Rocket engines. 256. 

Supcrmarinc Swift picture, 248. 
Twin-spool compressor engines, 256. 
Vickers Valiant picture, 248. 

Who is buying and who is building 
British jet engines ,ind jet aircraft, 

251, 

U. S. Air Force 
Aircraft specifications, 220. 
Comparison of Sabre vs. MiG-1 5. 69. 
i’iftli .Air Force strength in Korea, 
66. 

Helicopter specifications, 228. 
Leading bombers, pictures, Boeing 
B-47, Boeing B-52, Convair RB- 
3611, Englisli Electric-Martin Can- 
berra B-37A, 42. 

Leading figlitcrs, pictures, Lockheed 
F-94C, North American F-86D, 
Nortli American F-86F, Northrop 
F-89D, Republic F-84F, Republic 
F-84G. 46. 

Military Air Transport Service es'acu- 
ation and air rescue operations in 
Korea, 69. 


Where to Buy 

PRODUCTS - SERVICES ^ 
ACCESSORIES 


— Non-Gran 


• cut rejects— 

• boost output . . . 

lor others, they can do so for you. 
For details requeat booklet. 
Amaricaa Nou-Gran Bronze Co., 
Berwyn, Pa. 





• INTEGRATION • SERVO MECHANISMS 


• AUTOMATIC CONTROLS 


Acceleration Time Coisstont 0.003 second 

Torque-to-inertia ratios in the order of 1 0* to 1 0‘ seconds 


The integrating motor is fitted 
3 watt pocentiomccer, Special ou 
tomec requirements. 

NO KNOIFN MOTOR «n 

dyrumically outperform the 
Model 120 in its power classificel 

Immediate Opanlngi for DUFTSME 
ENCINIIAS • OYRO TECHNICIANS 



jummers 

GYROSCOPE CO. 


MONICA, CAlir, 
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Militarj' Air Transport Service fleet 
and personnel, 213. 

Military Air Transport Service planes 
on order, 213. 

Military expenditures 1934-1954, 47. 

Planes on hand, 1942-1952. 45. 

Plane types on order, 45. 

Prime aircraft and engine contractors 
by name, plant location, area, em- 
ployment, backlog and 1952 sales. 

Research plane specifications, 48. 

USAF, Navy, Army, MDAP plane 
procurement for fiscal 1950-1954, 
47. 

USAF, Navy, Army planes on hand 
at end of fiscal 1953, 47. 

USAF story, 43. 

U. S. Army 

DHCana§^L-2rB«lW^picture, 60. 






American AJ-2P, 54. 

Carrier developments. 59. 

1952, 55. 

Navy and Marine plane losses in 


Wott„Al,Li.e, ' 

■slrss ; 


1?9, 
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Searchlight Section 


COmrSPLATED 


DrspizAyEp 


■ SKILLED 

! PILOTS 
i 

*^Vay%ayc;sco?*s8*¥Mr^s'.' a!' 

POSITION VACANT 




POSITIONS WANTED 







REPRESENTATION 


Professional 

Services 


MAX DAGGETT, JR. 




POK SALS 

The S K Engineering Censpeny 

Is-sstsis 

Si® 



SEARCHLIGHT SECTION 



SCIENTISTS 

ENGINEERS 

OESIGNERS 




engineering fo research, (fevefopment, 
KEY to SOLID SUCCESS at 


apply CREATtV 
and desig 


GOODYE 


AIRCRAFT 


GOODYEAR AIRCRAFT CORPORATION • 1210 Massillon Read, Akron 15, Ohio 
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SEARCHLIGHT SECTION 


We desire personnel oi the highest caliber — experienced in the 
held oi airborne automatic electro-mechanical control eguipmenL 

ENGINEERS DESIGNERS-LAYOHT MEN 

MECHANICAL DESIGN ELECTRONIC 

ELECTRONIC MECHANICAL 

SERVO 

This work deals with the monuiocture and develop- 
ment of highly complex equipment oi the most ad- 
vanced type in a new and expanding division of an 
established firm with 20 years oi successiul experience 
in the precision instrument field. 

SALARY Increases ars based on merit 
and iniUalive— two weeks VACATION, 

HOSPITALIZATION BENEFITS, GM'S 
own INSURANCE FLAN— POSITIONS 
ARE PERMANENT due to long range 

grams— EXPENSES tnddeol to intei- 

eompon^KOUSIHO ° ond’°'u™G 
CONDITIONS among the best and fin- 
est ol 007 along Lake Michlgon. 

* AC SPASK Pino DIVISIOM^^ ^ 

General Motors Corporation 

102$ E. KENILWORTH PL. MILWAUKEE 2. WIS. 



GENERAL SUPERVISOR OF 

PROCESSING 

Chance Vought Aircraft has an opening for a man with 
proven ability in supervising a production processing group. 
The area of responsibility includes steel and aluminum heat 
treat, chrome plating, paint, bonding and plastics. Prospec- 
tive applicants should have seven to ten years of applicable 
experience of which two to three years were in a responsible 
supervisory capacity. 

The plant is located in Dallas, Texas, one of the fastest 
growing industrial areas of the country. Housing is readily 
available and schooling in the area has kept abreast of 
demands. The mild climate makes for pleasant living the 
year around. 

Chance Vought Aircraft, a leader in designing and 
building high performance aircraft for over thirty-five years, 
is presently engaged in producing high performance fighter 
aircraft and guided missiles. Send your resume to: Chance 
Vought Aircraft, Employment Office, Box 5907, Dallas, Texas. 

Chance Vought 
Aircraft 



Dallas, Texas 

DIVISION OF UNITED AIRCRAFT CORPORATION 


ELECTRONICS ENGINEERS 
WANTED 

SOUTHERN CALIFORNIA 



able. 



DOUGLAS AIRCRAFT COMPANY, Inc. 

Long Beach, California 
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To forward looking engineers: 

Lockheed in California 
offers you o better future... 

in a better place to live 


There's more to a joh 
at Lockheed than eight 
hours' work a day. 
There's the friendly 
spirit of progress— of 
getting things done— 
that makes work so 
much more stimulating. 
There’s the better life 
you live — just because 
you live in Southern 
California. There's the 
future that offers you 
and your family security 
and advancement with 
the leader in aviation. 
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SEARCHLIGHT SECTION 




Dallas, 
Texas 


BD 


AitiCIUlFT 


JVeeds 

ENGINEERS 

and OTHER TECHNICAL PERSONNEL 


EXPERIENCtO IN 
AERODYNAMICS 
POWER PLANT 
ELECTRONICS 
STRESS ANALYSIS 
SERVO MECHANISMS 
STRUCTURES 
ARMAMENT 


CONTROLS 

WEIGHT CONTROL 

LIAISON 

MECHANICAL 

MATERIAL PROCESS 

LOFTING 

DRAFTING 


FLUTTER & VIBRATION 


ATTENTION ENGINEERING PERSONNEL 

BOX 6191, DALLAS, TEXAS 


I’ „ 


California Opportunity 

For Acoustics and Vibration Engineers 


FOR FLIGHT TEST ENGINEERS 




0 OcMB Park Boulevard. Sonic 
nlco. Californio. Pt^e: Exbrool 

.. 


DOUQLAS AIRCRAFT COMPANY, Inc. 

SANTA MONICA, CALIFORNIA 


AIRCRAFT 

AIRCRAFT 

ENGINE 

MECHANICS 


General Motors Corporation 


PROJECT EHGINEER-PIIOT 


seal Mil flyfne In llehlet 
t anqineerina vritb axpert- 


BE A UNITED 

PILOT 



QUAIIFICATIONS: 

Age: 2) to 30 
Height; 57" to 6'3" 

Vision: 20/20 withou: correcKon 
Education; High School groduole 
Citizenship: Must be U. S. cih'zen 
Flying Experience: Must hove voile 
CAA commerclol license and first con 


Apply now fe; 

UNITED AIR LINES 




STRESS ENGINEERS 
DESIGN ENGINEERS 

Aeronoutical, Civil, Mechanical 
Applied Mathematics 
Convenient Location— Advoncement 
Overtime 

ARDE ASSOCIATES 


FACTORY MANAGER 


copabla Df taklnq complale eparallaq 
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McDonnell Aircraft has always placed strong 

helicopters and guided missiles. Our lA years of 
growth, based on a program of daring engineering, 
probing entirely new fields of research, hove resulted in 
more than 18 distinctive design types. Citrrently 



'ota&oTZ 


AIRPLANES AND C/HELICOPTERS * ST.LOUIS 3, MO. 
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Aeronautical 

Electronic 

Mechanical 

Are you inreresled in research, 
development and testing of guid- 
ed missilesP Positions are avoil- 
able in the fields of: 

SUPERSONIC AERODYNAMICS 
THERMODYNAMICS 
INSTRUMENTATION and 
ELECTRONICS 

at Convair’s Daingerfield Divi- 
sion, nationally known as the 
Ordnance Aerophysics Labora- 

Salory increases are based on 
merit ond initiative. — Two weeks 
vacation — Group Insurance, In- 
cluding family. Plan — Extended 
Workweek Plon for Flat Solaried 
Employees — Paid holidays — Paid 
sick leave — Housing and living 
conditions very good in beautiful 
East Texas. 

Please include resume of educa- 
tion and experience in reply. 

CONVAIR 

Daingerfield Division 

Daingerfield, Texas 


AERODYNAMICISTS 


MECHANICAL 
ENGINEERS 
SPECIALIZED IN 
SMALL MECHANISMS 

PHYSICISTS 


SALARIES OPEN 


Research and Development 


SEND RESUME 


THE RALPH M. PARSONS COMPANY 
BRADDOCK HEIGHTS, MARYLAND 


FUTURE HELICOPTER PASSENGER 
PROGRAM HAS OPENINGS FOR 


LOS ANGELES AIRWAYS, INC. 


THE POLARIS CORPORATION 


OFFICE SPACE AVAILABLE 

AT 

Westchester County Airport 

White Plains, N. Y. 




OPPORTUNITY 

FOR 

JET POWER 
PLANT ENGINEER 

TULSA, OKLAHOMA 


Administrotiye Abilities 


DInel Ineulry lo 
I. 1. JOHNSON 


DOUGLAS AIRCRAFT COMPANY. Inc. 

Tults Division 

TULSA. OKLAHOMA 



WANTED 


WANTED 

IHSTfijIMp TpT^EDUIPMENT^^ 

""winged INSTRUMENT CO. 


OPPORTUNITIES 


SEARCHLIGHT SECTION 


AVIATION WEEK, A 


SEARCHLIGHT SECTION 



New Opportunities In 
Aircraft Engineering 


Chance Vought Aircraft is currently seeking additional 
engineering and scientific personnel for assignment to 
research, design, development, manufacturing and test pro- 
grams for jet fighter aircraft and guided missiles. Openings 
exist at all levels for many engineers and scientists with 
diversified backgrounds. 

Either experienced or recently graduated engineers will 
find assignments and opportunities for advancement avail- 
able in the following fields: 


RESEARCH AND DEVELOPMENT 

Aerodynamics Stress Analysis 

Power Plant Analysis Dynamic Analysis 

Castings and Fargings Flight Test Engineering 

Flight Test Anolysis 


AIRCRAFT DESIGN, MFG. AND TEST 

Airfrome Design Mechanical Components Design 

Power Plant Installolion Design Weight and Balonce 

Electrical Instollotion Design Wind Tunnel Model Design 

Lofting Technicol Publications 

Production Liaison (1st and 2nd shifts) Armament 

Hydraulic Test MetoNurgical Test 


Aerophysics 


Auto Pilot Design 
Systems Analysis 
Component Desigr 



ELECTRONICS 


Electr 


lie Test 


Servo Mechorisms 
Reliability 
Eguipment Design 
Guidance 
Fire Control 


Many company benefits, including cost-of-living allow- 
ance, retirement plan. Housing readily available. Moving 
allowances provided. 

Inquiries may be directed to Engineering Personnel Sec- 
tion, Chance Vought Aircraft, P. O. Box 5907, Dallas, Texas. 

Chance Vought 
Aircraft 



DALLAS, TEXAS 


DIVISION OF UNITED AIRCRAFT CORPORATION 
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‘ APCO WILL SOLVE YOUR AN S NAS REQUIREMENTS 
^ Newly Manufactured & Certified to Specifications 



JOBBfRS INQUIRItS INVITED 

SYNDICATE AIR PARTS CO. 

1913 West Ninth Street Los Anqeles 6, California 

Dunkirk 9-2800 

In Canada: Syndleote Air Pafis Co., 1945 Haig Ave., Quebec. Montreal, Canada 


DC-4 

IMMEDIATE SALE 

Delivery After March 19th 


GROSS WEIGHT 62, MO - EMPTY WEIGHT 39,195 
ZERO FUEL WEIGHT 53,400- USEFUL LOAD 14,205 
GAS CAPACITY l,8MGALS • P&W R2M0-7M ENGINES 


PRICE $375 ,000 

— CONTACT OWNER DIRECT — 

KIRK KERKORIAN, LOS ANGELES AIR SERVICE 
MUNICIPAL AIRPORT, HAWTHORNE. CALIF.— OSBORNE 60411 


WESTCHESTER 





DOUGLAS DC-2 

N4S67 V Ser. # 136B, Licensed to Jan. 
1954, Gross Wt. 19,000 Lbs., Empty Wt. 
12,190 Lbs., Ges SIO Gallons, Engines: 
Wright 1S20 F3B, Hydromatic Propellers, 


HOSMER INDUSTRIES, INC. 


TOOLS • TOOLS 

PRAH & WHITNEY 

Large Stocks 
for 

All Model Engines 

WrHt far Catalag 

MORCfl TRADING CORPORATION 

Office & WorehousB 

8733 WEST THIRD STREET 
LOS ANGELES 48. CALIFORNIA 
CABLES: "MORCO LOSANGELES" 


AIRPLANE 
ENGINE HOISTS 

Model A-2A, 

Copacity 3000 Lbs. 
Portable. 

Suitable for other uses. 
Send for Booklet. 

The Vimalert Company, Ltd. 

807 Garfield Avenue 
Jersey City S, N. J. 


LOCKHEED PARTS 

Lodestar— Connie 



FOR SALE 

HILLER HELICOPTERS 

Two Model 360— Mfd. I9S0. Eicellent 
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INSTRUMENTS 


“ Eclipse— Pioneer 
Kollsman 
^ U. S. Gauge 


Oaf stack of inrtramenls is one of the 

IMMEDIATE DELIVERY 
CALL e Wffif • WRITS 

INSTRUMENT ASSOCIATES 

Telephone: Great Neck 4-1U7 
Telegraph: WUX Great Neck, N. Y. 


ENGINE WORKS 


PRATT S WHITNEY ENGINES 

THREE R2000-7 

No Time Since Commercial Overhaul 

R1830-65's 

Ne Time Since Overhaul (1650.00 


AIRCRAFT ENGINE PARTS 

10901 SHERMAN WAY 
SUN VALLEY CALIFORNIA 


FOR SALE 

LOCKHEED VENTURA 

260 M.P.H. Executive Transport 
Overhaul and Conversion 

in Process for 
Early Delivery 

SPARTAN AIRCRA^'cOMPANY 
AVIATION SERVICE DIVISION 

Mercer Aie|»r» W. Trenten, N. J. 
AVIATION WEEK, Mereh 2, 1953 


^^nother ^xciuiive O^^erin^ 

NORTH AMERICAN B-25 
EXECUTIVE TRANSPORT 



WILLIAM C. WOLD ASSOCIATES offers for inspection one of the 
most deluxe, high speed long range Executive Transport aircraft 
available today. This dependable airplone was major-overhauled, 
converted and modified to the highest standards by one of the finest 
conversion centers in the United States. It has since been in the 
service of one owner, a mojor oil company, who has given it the best 
possible maintenance. 


WILLIAM C. WOLD ASSOCIATES 

fXCLUSfVf SALfS AGimS 

516 Fifth Avenue, New Yark 36, N. Y. e MUrroy Hill 7-2050 

Coble Billweld, New York 


EASTERN AIRLINES 
DOUGLAS DC-3^ 
AVAILABLE FOR LEASE 

We hove available for immediole leaee to corporallonB and cur- 
ves DC-3 Passenger and Cargo Airplanes. These aircraft are 
fully equipped for scheduled airline operation. Executive versions 
also avGpable. Call on us lor more information on the advon- 
tages of leasing. We can give you all the advantages of owner- 
sbp without large capital expenditure. Lei us show you the 
advantage of our corporate leasing plan- Our 20 years ol aviation 
loiowledge is at your disposal. Airplanes available for inspection 
S'? Wayne or Miami. Ha., hose. Available with Wright 
or P 4 W engines. 
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BUY FROM ONE SOURCE! 



COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND TELEPHONE: CURTIS 3300 
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LEADER 

BENDIX 


Bendix 

Ibrque-Unk 

Steering 


A new and better steerable nose gear 
design . . . Easier and more efficient 
steering action . . . 

Important savings in weight, 
space and maintenance. 





\ L 

. . ,7H«-jdmtim/^pee<i 
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THESE ARE THE 


QUALITIES THAT HAVE MADE 
FOOTE BROS. PRECISION GEARING 
PREFERRED BY AIRCRAFT AND 
AIRCRAFT ENGINE 


MANUFACTURERS 


FOOTE BROS. GEAR AND MACHINE CORPORATION 4545 Soufh Western Boulevard • Chicago 9, Illinois 



